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GENERAL NOTES 


Data in this report were collected by the Bureau of the 
Census (Census) for the National Science Foundation (NSF) in 
the Annual Survey of Industrial Research and Development and 
cover the periods 1956-86 funding data and January 
1957-January i987 for personnel data. 


Footnote are used to indicate that data are being withheld 
for either two reason: 


fe) To avoid the possible disclosure of information about 
the operations of individual companies. This occurs 
when a small number of companies, usually one or two, 
accounts for a large percentage of the R&D funds or 
scientists and engineers of a particular data cell. 
Data showing Federal R&D support to companies in R&D- 
performing industries are most often affected by this 
rule; or, 


° To indicate that the imputation rate--the 
percentage of the statistic that is estimated by 
Census--exceeds 50 percent. This means that 
respondents have failed to provide data for that 
item on the questionnaire. Users should consult 
table A-1 for imputation rates for specific items. 


The industry survey does not cover trade associations. 
Although their primary mission is to serve industry, trade 
associations are established as nonprofit organizations and 
are included in the NSF nonprofit survey. Research and 
development (R&D) expenditures of trade associations are 
estimated at less than 1 percent of the industry R&D total. 


Complete technical notes are contained in section A. 
Questions regarding these survey findings should be 
addressed to Melissa Pollak or Mary Burke, Industry Studies 
Group, Division of Science Resources Studies, National 
Science Foundation, Washington, D. C. 20550 (/202) 634-4648. 
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SECTION A. TECHNICAL NOTES 


° The annual Survey of Industrial Research and Development has 
been conducted for the National Science Foundation (NSF) by 
the U.S. Bureau of the Census for the past 30 years. 


° All companies, both foreign and domestic, that perform R&D 
in the United States are included or represented. 


re) All companies in the United States that annually spend more 
than $1 million on R&D receive a survey form every year. 


° Privately held companies are included. 


fe) Respondents are provided detailed definitions to guide them 
on which expenses to include or exclude from the R&D data 
they provide. 


re) Census staff conduct the survey under Title 13 of the U.S. 
code which prohibits publication or release of data that may 
reveal information about individual companies. 


fe) It is a company- rather than an establishment-based survey. 
Therefore, all R&D data for each company are placed within 
the major SIC code of the firm for all tables, except those 
showing R&D expenditures by product field. 


Introduction 


NSF first sponsored a survey of industrial research and 
development (R&D) in 1953. Since then, the scope of the survey 
has gradually been expanded and refined in response to an 
increasing need for more detailed information on the Nation's R&D 
effort. 


The 1986 survey of industrial R&D is the 30th in the annual 
series sponsored by NSF and conducted by the Bureau of the Census 
(Census), Department of Commerce. The Industry Studies Group of 
NSF's Division of Science Resources Studies monitors the survey. 
NSF also sponscred two industrial R&D surveys covering the 
1953-56 period, which were conducted by the Bureau of Labor 
Statistics (BLS), Department of Labor.1/ Data obtained in the 
BLS survey are not directly comparable with the Census figures 
for 1957-86 because of methodological and other differences in 
the surveys conducted by the two agencies. 


The primary focus of these data-gathering efforts is on U.S. 
industry as a performer of, rather than as a source of funds for, 
R&D. Thus, data on Federal support of R&D activities performed 
by industry are collected and appear in several tables, but data 
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on industry support of R&D undertaken at colleges and 
universities and other nonprofit organizations are not 
collected,2/ although they are included in a table showing the 
total amount of R&D funds contracted to outside organizations. 


The statistics presented in this report are subject to 
response and concept errors that a.‘e caused by different 
interpretations of the definitions of R&D activities that are 
provided in the survey instructions and by variations in company 
accounting procedures. Consequently, the data are better 
indicators of changes in, rather than absolute levels of, R&D 
spending and personnel. 


Data quality has improved substantially since the first 
industry R&D survey was undertaken, mainly as a result of 
respondents' adoption of more accurate and sophisticated 
accounting procedures. In addition, NSF and Census staff have 
endeavored to reduce response and concept errors arising from 
difficulties in interpreting or applying survey definitions. 


NSF staff are aware of the increased reporting burden placed 
on industry from all sources in recent years. To reduce this 
burden, the detailed questionnaire, which has been in use with 
slight modifications since the beginning of the survey, is now 
mailed only biennially; an abbreviated form containing only the 
most crucial data elements is sent to survey respondents in the 
intervening years. 


The shortened survey form was used for the first time to 
collect industrial R&D data for 1978. Because not all data 
elements were collected in even-numbered years, some historical 
tables do not contain data for these years, and other tables show 
prior-year, rather than current-year, data in even-numbered 
editions of this data series. The main tables affected are those 
that give detailed breakdowns of R&D expenditures for basic 
research, applied research, and development by industry (between 
1978 and 1984)3/ and by product field. Tables showing 
company-financed R&D contracted to outside organizations, Federal 
R&D support to industry by agency, R&D expenditures by geographic 
area, and some detailed data on energy- and pollution-abatement 
R&D activities are also omitted in even-numbered years. 


Survey Definitions4/ 


Research and development--Basic and applied research in the 
sciences and engineering and the design and development of 
prototypes and processes. This definition excludes quality 
control, routine product testing, market research, sales 
promotion, sales service, research in the social sciences or 


psychology, and other nontechnological activities or routine 
technical services. 


Basic research--Original investigations for the advancement 
of scientific knowledge not having specific immediate 
commercial objectives, although such investigations may be 
in fields of present or potential interest to the reporting 
company. 


Applied research--Investigations directed to the discovery 
of new scientific knowledge having specific commercial 
objectives with respect to products or processes. This 
definition differs rom that of basic research chiefly in 
terms of the objectives of the reporting company. 


Development--Technical activities of a nonroutine nature 
concerned with translating research findinys or other 
scientific knowledge into products or processes. Not 
included are routine technical services to customers or 
other activities excluded from the foregoing definition of 
R&D. 


Funds for research and development--Operating expenses 
incurred by a company in the conduct of R&D in its own 
laboratories or other company-owned or -operated facilities. 
These expenses include wages and salaries, materials and supplies 
consumed, property and other taxes, maintenance and repairs, 
depreciation, and an appropriate share of overhead, but exclude 
capital expenditures. All funds for R&D performance are 
expressed in current rather than constant dollars. 


Company-financed research and development--Cost of the 
company-sponsored R&D performed within the company. These data 
do not include the cost of R&D contracted to outside 
organizations, such as research institutions, universities and 
colleges, nonprofit organizations, or [to avoid double-counting]} 
other companies. Industrial firms that undertake R&D supported 
by other companies, however, do report the funds received in 
payment for the R&D work they perform. Those monies are 
Classified under the industries of the performing companies. 


Federally financed research and development--Receipts for 
work done by the company on Federal R&D contracts or subcontracts 
and R&D portions of procurement contracts and subcontracts. 


Federally funded research and development centers (FFRDCs)-- 
Organizations administered by industrial, educational, or other 
institutions on a nonprofit basis; they conduct R&D almost 
exclusively for the use of the Federal Government. R&D 
expenditures of industry-administered FFRDCs are included in data 
showing Federal R&D support to industry under the industry 


classifications of the administering firms. See section C for a 
listing of industry-administered FFRDCs and their locations. 


R&D scientists and engineers--The January number of those 
engaged full time in R&D and the full-time equivalent of those 
working part time in R&D. Scientists and engineers are defined 
as persons engaged in scientific or engineering work at a level 
that requires a knowledge of physical, life, engineering, or 
mathematical sciences equivalent at least to that acquired 
through completion of a 4-year college program with a major in 
one of those fields. 


Employment--Total number of persons domestically employed by 
R&D-performing companies in all activities during the pay period 
that includes the 12th of March. These data are not completely 
comparable with the data on R&D scientists and engineers that 
were collected for January of each year. 


Net sales and receipts--Recorded dollar values for goods 
sold or services rendered by R&D-performing companies to 
customers (outside the company), including the Federal 
Government, less such items as returns, allowances, freight, 
charges, and excise taxes. Domestic intracompany transfers and 
sales by foreign subsidiaries are excluded, but transfers to 
foreign subsidiaries and export sales to foreign companies are 
included. 


Geographic area covered--Includes only those operations 
located in the 50 States and the District of Columbia.5/ 


Explanation of Tabular Data 


Industry classification--Industries and industry groups 
cited in statistical tables are classified according to their 
Standard Industrial Classification (SIC) Manualé/ codes (with 
industry group code numbers shown in parentheses) as follows: 


Food and tobacco (20, 21)7/ 
Textiles and apparel (22, 23) 
Lumber, wood products, and furniture (24, 25) 
Paper and allied products (26) 
Chemicals and allied products (28) 
Industrial chemicals (281-82, 286)8/ 
Drugs and medicines (283) 
Other chemicals (284-85, 287-89) 8/ 
Petroleum refining (29)9/ 
Rubber products (30) 
Stone, clay, and glass products (32) 
Primary metals (33) 
Ferrous metals and products (331-32, 3398-99) 
Nonferrous metals and products (333-36) 


Fabricated metal products (34) 

Machinery (35) 

Office, computing, and accounting machines (357) 
Other machinery, except electrical (351-56, 358-59) 

Electrical equipment (36) 9/ 

Radio and TV receiving equipment (365) 
Communication equipment (366)9/ 
Electronic components (367) 

Other electrical equipment (361-64, 369) 

Motor vehicles and motor vehicles equipment (371) 

Other transportation equipment (373-75, 379) 

Aircraft and missiles (372, 376)10/ 

Professional and scientific instruments (38) 
Scientific and mechanical measuring instruments 

(381-82) 
Optical, surgical, photographic, and other 
instruments (383-87) 

Other manufacturing industries7/--printing and 
publishing (27), leather products (31), and 
miscellaneous manufacturing industries (39) 

Nonmanufacturing industries--agriculture, forestry, 

and fisheries (07-09); mining and extraction 
(10-14)9/; contract construction (15-17); trans- 
portation, communication, and other public 
utilities (41-49)8/; wholesale and retail trade 
(50-59); finance, insurance, and real estate 
(60-67); and selected service industries (739, 
807, 891). 


Company size-class--Companies are categorized by size as 
determined by the total number of their employees. The following 
are the six company size-classes used in this report: fewer than 
500 employees; 500 to 999 employees; 1,000 to 4,999 employees; 
5,000 to 9,999 employees; 10,000 to 24,999 employees; and 25,000 
or more employees. 


Classification of reporting units--The company or corporate 
family that includes all establishments under common ownership or 
control is the basic reporting unit. All of the R&D expenditures 
ana scientists and engineers of each company are classified into 
a single SIC code and size-category. 


Cost per R&D scientific or engineer--The number of R&D 
scientists and engineers used to estimate the cost per R&D 
scientist or engineer for 1957-86 is the arithmetic mean of the 
numbers of R&D scientists and engineers reported for January in 
two consecutive years. This number is then divided into total, 
earlier-year, R&D expenditures, and the ratio is attributed to 
the earlier year. For example, the mean of the numbers of R&D 
scientists and engineers in January 1986 and January 1987 is 


divided into total 1986 R&D expenditures for a total cost per R&D 
scientist or engineer in 1986. 


Nonavailability of statistics--Tables in section B contain 
footnotes used to indicate that data are being withheld for 
either two reasons: 


° To avoid the possible disclosure of information about 
the operations of individual companies. This occurs 
when a small number of companies, usually one or two, 
accounts for a large percentage of the R&D funds or 
scientists and engineers of a particular data cell. 
Data showing Federal R&D support to companies in R&D- 
performing industries are most often affected by this 
rule; or, 


° To indicate that the imputation rate--the percentage of 
the statistic that is estimated by Census--exceeds 50 
percent. This means that respondents have failed to 
provide data for that item on the questionnaire. Users 
should consult table A-1 for imputation rates for 
specific items. 


Withheld data are always included in totals. In some 
instances, data withheld because of high imputation rates can be 
derived by subtraction from higher-level totals. In such cases, 
the data user should be aware that the derived numbers are 
statistically unreliable. In no instance can data be derived 
that would disclose operations of individual companies. 


Method of computation--Because of rounding, detailed 
statistics in the tables may not add to totals or subtotals. 
Also, percentages were calculated on the basis of thousands of 
dollars and may differ from those based on the rounded figures 
shown. 


Methodology of Surveyll/ 


Data presented in this report are based on a probability 
sample, selected and first used for survey year 1981.12/ The 
universe from which the probability sample, or "the panel," was 
drawn includes all manufacturing industries and a select number 
of nonmanufacturing industries known, on the basis of earlier 
samples, to conduct R&D. The sampling unit for this survey is 
the company, defined as a business organization consisting of one 
or more establishments under common ownership or control. 


The universe frame from which the sample panel was selected 
was created from two sources: The 1981 Standard Statistical 
Establishment List (SSEL) and the 1981 Enterprise Statistics 
File. The former contains about 3.5 to 4.0 million single- 


Table A-1. leputation rates fer selected iteas on the research 
and develspeent survey by industry: 


lndusiry SIC code 


Total ccocccccccccccccs efeeeeee eeeee 8 eee eeeeeeeeeeeee 


Distribution by indestry 


Food and tindred prodects-------++. occece 20 
Textiles and appare]««ccccccecccececevees 22,23 
Luaber, weed predects, and ferpitere..--- 24,2 
Paper and allied predects.--ccecececceces 26 
Chesicals and allied predects..-----eeees 28 
ladestrial chesicals....+-+..- eeeeeeees 281-82, 286 
Drags and BOdiCiMOS-cceeeeecceeereeees 283 
Other che@icalg.«cccccccccccccccecceess 284-85 , 287-89 
Petrelees reining and related industries 29 
Rebber preductsccccccciccceccccccvccceccs dv 
Stone, clay, and glass prodects..-.--+-+» 32 
Prieary OObal be cccccccccccccesceecenences 3 
Ferreas eetals and products.«--+-++00s 331-32, 3398-99 
Weaterreas eetals and prodects......++. B3-% 
Fabricated eetal products..---ceceesceees Mu 
MACDIDET Yc ccccceccececccesececneeesseeees 35 
Office, competiog, and accounting 
r la tl. s EERE ERELELEL ELE ELE 337 
Other aachinery, except electrical..--- 331-36, 358-59 
Electrical equipeent..scccescececcscesess % 
Radie and TV receiving equipeent....... %S 
Communication equipeent...ccecceesseces us 
Electronic compomeats..scsescccecsceees 3%? 
Other electrical equipoent....-++--eeee 1-64, 369 
Transportation equipeeat....-sccceeeceees v 
Heter vebicles and ester vebicles 
OGUIPOERE wee cecccccrececsereseeseess v1 
Other transportation equipeent.......-- 373-75, 379 
Aircraft and @issiledecsscccccccecceees 372,376 
Professional and scientific iestresents.- 38 
Scieotific and eechanical seasering 
Tl his 2 11 EERE EEE EEE LEE 381-82 
Optical, sergical, phetegraphic, and 
other iastrements..ccccccccccccccccces 383-87 
Other sanefactering iedestries..-+++-+++- 21,27,31,39 
67-17 41-67, 


Wensenetactering indestries...-+-+++e+++ | 737,739,807,291 


~ Represents ee basis for iapetation. 


OOURCE: U.S. Departeest of Coaserce, Bureau of the Censes 
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(Perceat) 


Eapley~ Scieatists/ 


oeat engineers 


10.7 


8.4 
19.9 
27.0 
li-4 

4.1 

2.7 

2-0 

9.3 

0-1 
14.9 
11-6 
17.8 
19.4 
14.0 
25.5 

9.8 


10.6 
9.0 
9.4 
3.1 

10-6 

17.3 
4.2 

2.7 
2.2 

13.2 
2.0 
6-1 


7.0 


5.3 
28-6 


15.3 


35-8 


35.5 
39.7 
67.1 
19.7 
41.2 
42.8 
43.6 
29.7 
35.2 
70.9 
&%.2 
24.4 
18.2 
42.6 
34.1 
19.8 


15.5 
¥.1 
32-0 
N.S 
32.3 
48.1 
14.6 
32.1 


37.3 
92.8 
27.7 
63.3 
73.1 


4.2 
66.0 


31-2 


Tetal R&D 


Teta! 


3-5 


6.7 
35.3 
7.9 
5.3 
2-2 
1-0 
1.5 
9.0 
0.1 
8.8 
2.2 
9.2 
8.7 
10.2 
16.4 
5-8 


5.9 
5-6 
5.5 
6-4 
8.3 
$.9 
0.9 
0.3 


0.3 
3.4 
0.4 
3.5 
4.4 


2.7 
13.6 


5-3 


Pany 


Energy 


Pelie- 
ties 
abate- 


establishment firms, and the latter contains 5.6 million multi- 
establishment companies. From these two sources, 427,737 
companies were identified as “in scope" (in manufacturing or 
selected nonmanufacturing industries) of the survey and therefore 
became the universe frame-~105,407 were multiestablishment and 
322,330 were single-establishment companies. 


Number of companies in the universe frame 


Manufacturing Nonmanufacturing 
Companies Total industries industries 
BTOCALeccccccce 427,737 267,223 160,514 
Multiestablishment 105,407 18,141 87,266 
Single-establishment 322,330 249,082 73,248 


All companies in the universe frame with 500 or more 
employees were sampled with certainty. These companies are 
called “arbitrary certainties" and are self-representing, i.e., 
they have sampling weights of unity (1.00). In all, 5,818 (479 
single-establishment and 5,339 multiestablishment) companies were 
arbitrary certainties. 


The remaining companies (421,919) in the universe frame-- 
those with fewer than 500 employees--were sampled. Each company 
was assigned a probability of selection, based on the size of its 
estimated R&D expenditures. The size of each company's R&D 
expenditures was estimated using a relationship [developed for 
each SIC} linking the size of its R&D expenditures to its 
employment. Thus, within each SIC, the larger the number of 
employees, the higher the probability of selection for inclusion 
in the sample. 


The universe frame was divided into seven separate frames 
for single-establishment and for multiestablishment companies. 
These 14 frames were constructed from groups of SIC codes. [SIC 
codes had been assigned to each company within the SSEL and 
Enterprise Statistics Files.) The amount of funds provided by 
NSF determined the size of the sample--12,000 companies--to be 
drawn. A sampling operation was then performed separately for 
each of the 14 frames to select those 12,000 companies. [This 
procedure ensured & more equitable distribution of the sample 
across SIC codes than would have occurred had the sampling been 
performed on the entire frame.] Each company had an independent 
chance of selection based on its assigned probability; the 
selection [or nonselection] of a company was completely 
independent of the selection of any other company.13/ In all, 


12,730 companies were selected--5,818 of these were the arbitrary 
certainties mentioned above and 6,912 (2,656 multi-establishment 
and 4,256 single-establishment) were chosen from among the 
companies in the universe frame that had fewer than 500 
employees. 


Number of companies in the sample 


500 or more <500 
Companies Total employees employees 
Total... ener eoseeeeeeeeee 12,730 __ 5,518 6,912 
Multiestablishment....... 2 5,339 2,656 7,995 


Single-establishment...... ; 479 4,256 4,735 


Each company in the panel was assigned a sampling weight 
equal to the reciprocal of its probability of selection. It 
should be noted that there are certainty companies (sampling 
weight = 1.00) other than arbitrary certainties in the panel. 
Although these companies have fewer than 500 employees, they 
became “analytical” certainties because the specified size of the 
sample caused some of the larger companies in the 14 frames to be 
selected with certainty. Of the 2,656 multiestablishment and 
4,256 single-establishment companies, 324 and 53, respectively, 
were analytical certainties for this reason. 


The basic tool for the survey is Form RD-1, which is used to 
collect detailed R&D information. Companies in the new panel 
that had received an RD-1 form in the old panel once again 
received an RD-1 form in 198l1--about 1,280 companies. The 
remaining certainty (4,915) and noncertainty (6,535) companies in 
the new panel received an RD-1A survey form for 1981. Form RD-1A 
is an abbreviated version of RD-1 and is generally mailed to 
companies on..y in the year in which a new sample is drawn. Its 
purpose is to canvass, with a minimum of reporting burden, 
smaller R&D performers. Once the RD-1A forms were received and 
tabulated from the survey respondents in 1981, they were reviewed 
for total R&D expenditures. Companies that had reported R&D 
expenditures exceeding $1,000,000 on the RD-1A form were added to 
the survey panel consisting of firms that receive the RD-l form 
annually--about 575 such companies in 1981. Data for the 
remaining RD-1A companies in subsequent years were estimated by 
Census on the basis of the companies' 1981 reports. 


Census staff reviewed lists of R&D contractors published by 
the Department of Defense (DOD) and the National Aeronautics and 
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Space Administration (NASA) to ensure that all large contractors 
had been included in the sample. R&D-performing manufacturing 
companies from the largest DOD and NASA contractors were included 
in the reporting panel with certainty. 


The particular sample selected is one of a large number of 
samples of the same type and size that, by chance, might have 
been selected. Estimates from each of the different samples 
would differ somewhat from each other and from the results of a 
complete canvass conducted under essentially the same conditions 
as the survey. This variation among the possible estimates is 
cefined by the sampling error, measured in standard error units. 
The complete canvass total would be included in the range--(1) 
from one standard error below to one standard error above the 
derived estimate for about two-thirds of all possible samples; 
(2) from two standard errors below to two standard errors above 
the derived estimate for about 95 percent of all possible 
samples; and (3) from three standard errors below to three 
standard errors above the derived estimate, almost always. 


An inference that the comparable complete canvass total 
would be within the indicated ranges would be correct in 
approximately the relative frequencies shown. Those proportions, 
therefore, may be interpreted as defining the confidence that the 
estimates from a particular sample would differ from complete 
coverage results by as much as one, two, or three standard 
errors, respectively. 


For example, suppose an estimated total is shown as 400 with 
an associated relative standard error of 2 percent. Then, there 
is approximately 67-percent confidence that the interval 392 to 
408 includes the complete canvass total, about 95-percent 
confidence that the interval 384 to 416 includes the complete 
canvas total, and almost certain confidence that the interval 376 
to 424 includes the complete canvass total. 


Estimation 


In addition to sampling errors, the estimates are subject to 
nonsampling errors that would also occur if the universe were 
surveyed under the same conditions. This includes errors due to 
response, coding, processing, and imputation for nonresponse. 
These nonsampling errors would also occur if a complete canvass 
were to be conducted under the same conditions as the survey 
(table A-2). 


The survey questionnaires were mailed in January 1987, and 
nonrespondents received followup letters by mail. Since total 
R&D expenditures, Federal R&D funds, net sales, and employment 
are included in Census' mandatory statistical program, Form MA- 
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Table A-2. Standard errer ef estieate (percentage) ef funds 
for R&D perfersance fer all company size-groups and fer 
coapanies with fever than 1,000 empleyees by industry: 1986 
Standard errer 
ef coapanies 
Standard with fewer than 
Industry SIC code error(1) 1,000 eaployees 


Total eccoccccccccccccccccccccccccoccccccccccccces seeecesesesessses 1 12 


Food, kindred, and tobacco products..ccccsccscccccees 20,21 0 22 
Textiles and apparel .cccccccccccccccccccssscccccscecs 22,23 3 29 
Luaber, weed products, and furniture .secccccseeseees 24,25 | 19 
Paper and allied preducts..ceccccccccccsseccccccsees 2 i 39 
Chemicals and allied preducts...ccsccccccccrcccccere ° 28 1 9 
Industria] chemicals. .cccccccscccccccssssessssesses 281-82, 286 0 14 
Drugs and GediCines.ccccccsccceccccsccereccessscces 283 3 71 
Other che@icalgeccccccsccccsecccccccssssssscssesece 284-85 , 287-89 i 12 
Petrelees refining socccsccccsccccccscccsessscceseces 29 0 17 
Rubber predacts.cccccccccccveccccccccccscsesccccscsess 30 4 38 
Stone, clay, and glass products....cccscecssccccssees 32 i 20 
Prigaty Betalsecccccscccccccccsecccccccsccsscccscsses 3 2 a5 | 
Ferrous metals and prodects...ccccecccsecscceeeeses  331-32,3398-99 | 39 
Weaferroes setals and products..cccccscsecssccccees 333-% 6 43 
Fabricated etal predects.cccccccccccccsccccccccccens M 3 20 
Machimeryscccccsccccsesccesscccccccccecscssccccsesees 3 i 20 
Office, competing, and accounting aachines......... 357 | 18 
Other aachinery, except electricalecccscsccsecceees 331-56, 358-59 3 29 
Electrical equipaent..ccsccccscesccccccscsssccccscces % 0 10 
Radio and TV receiving equipment ccccccsccccccccess 365 10 29 
Commenication equipaent..ccccccccccccsesscecccccees 36 0 15 
Electronic components.-cccrccccccccccsscesscececces 367 2 24 
Other electrical equipment....-ecceceseccesesceeces 361-64, 369 i 14 
Transportation equipeents.ccscccccccccvsccsccscvecess 7 i 70 
Meter vebicles and aster vehicles equipeent.......- 371 0 % 
Other transportation equipment... eccececsecsecceens 373-75, 379 0 7 
Aircraft and @issiles-.cccccccccccccccscecsccsccces 372,376 1 75 
Professional and scientific instrements....-sseeceees 38 | 13 
Scientific and eechanical aeasering iastreaents.... 381-82 2 19 
Optical, surgical, phetegraphic, and ether 
INSEPOMERLS s ccccccccccccccccceseceesecesesesessses 383-87 i 17 
Other eanefactering industries..-csececccsseecceeens 27,31,39 4 32 
10-17,41-67,737, 
Wenmanufactaring industries. ..ccrecccccccccccecscsecs 739 ,807 ,891 il 39 


(1) A description of the standard errer ef estiaate is given ia the Technical Wotes accompanying these tables. The 
percentage (or relative) standard errers in this table aay be converted to standard errors of estiaate by aultiplying the 
percentage shown by the associated estiaate. For example, the relative standard errer of estiaate for R&D pertoraance 
for all company size greeps in the @achinery industry (SIC 35) is shown as 1 percent, and the associated total RéD 
estiaate for this industry fer 1986 is shown as $10,696 eillion. The standard errer ef estieate, then, is -01 tiees 
10,69 or 106.%. 


SOURCE! U.S. Departaeat ef Cosserce, Bureau of the Census 


1] 


121s, which are used to collect these mandatory items, were 
mailed to the few companies that had not returned Form RD-1 for 
1986. 


When companies fail to provide the requested information, 
the missing data are estimated by using industry averages and 
several different methodologies that rely on data provided in 
earlier years. Table A-1 contains imputation rates for the 
principal survey items. 


Comparability of Data over a Period of Several Years 


Several procedures are undertaken to maintain the 
reliability of the industry R&D time series: 


Two-Year Comparability 


Before mailing the survey forms each year, data reported by 
respondents the previous year--or two years earlier for items 
asked only in odd-numbered years--are imprinted on the 
questionnaires. Respondents are asked to adjust data for the 
previous year(s) as necessary to make them comparable to data 
provided for the current year. Such adjustments are 
necessitated, for example, by changes in reporting concepts or 
changes in company structure such as mergers, acquisitions, or 
divestitures. Thus, there is comparability in data from the 
survey over any 2-year period. To maintain consistency, the 
employment-size classification of any company affected by such 
changes was adjusted so that the company is tabulated in the same 
employment-size category for two consecutive years. 


These adjustments can be examined by comparing data for the 
same year reported in two succeeding periods, e.g., 1984 data 
appearing in the 1984 edition of Research and Development in 
Industry may differ from those in +:is volume. Totals for broad 
Classifications are likely to be very close in the two editions; 
larger differences are more noticeable in the finer detail. 
These differences underscore the point that the measures are 
approximate and indicative rather than precise. 


Historical Data Revisions 


The industry R&D survey data are revised periodically, 
usually because of changes in company SIC classifications. 
Although the industry classifications of most companies in the 
survey have not changed, occasionally a company shifts from one 
industry into another because of any of the following: (1) the 
growth and/or decline of product lines, (2) the merger of two or 
more companies, (3) the acquisition of one company by another, 
(4) divestiture, or (5) the formation of conglomerates. If 
Census Bureau staff are aware of the year in which changes #2, 
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#3, #4, or #5 occurred (respondents are asked about changes in 
ownership on the questionnaire), data are reclassified in the new 
industry for the year the change actually occurred. If Census 
staff did not discover a change until the selection of a new 
panel or if it could not be determined when a shift actually 
occurred (i.e. #1), other methodologies were used to move a 


company out of one industry and into another. Since 1967, two 
revisions in the data covering the periods 1967-76 and 1976-81 
were made to adjust the data of companies that changed 
industries. These are described below. 


The 1967-76 Period 


The SIC codes assigned to companies in the panel for the 
years 1967 through 1975 were based upon data reported in the 1967 
census.14/ The 1974 SSEL file was used to assign SIC codes to 
companies in the next panel chosen for the 1976 survey and for 
revised 1975 data received in the 1976 survey. The SIC codes of 
companies in the 1967 and 1976 panels were examined to determine 
which companies had changed classifications. Since it was not 
known in which year changes actually occurred, data of companies 
that had changed SIC codes were revised for the years 1968 
through 1974 to smooth the changes over the period 1967-76. To 
illustrate, if a company was originally in SIC A in 1967 but was 
discovered to be in SIC B in 1974, its data for 1967-74 were 
allocated between the two industries as follows: 1967--all of 
the company's data was retained in industry A; 1968--14.3 percent 
of the company's data was allocated to industry B, and the 
remainder retained in industry A; 1969--28.6 percent was 
allocated to industry B, and the remainder retained in industry 
A; and so on until 1974, when all of the company's data was 
allocated to industry B. 


The 1976-81 Period 


A similar revision in the industry R&D data was made for 
companies in the panel drawn in 1976 and used for the years 1976- 
80, but a different methodology was used. 


When the most recent panel (1981) was selected, companies 
were assigned SIC codes from the 1981 SSEL and 1981 Enterprise 
Files. Prior-period (1980) data were collected in the 1981 
survey. These 1980 data were presumed to be more accurate than 
those collected in the 1980 survey because they not only 
reflected updated SIC codes, but also were obtained from a larger 
panel providing better coverage of U.S. industry. Thus data 
obtained for 1976-80 using the panel selected in 1976 were 
revised subject to the following constraints: 
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1. Data for 1976 (revised from the 1977 survey) would 
remain unchanged since this was the first year the 1976 
panel was used and that panel was an accurate 
reflection of company SIC codes in that year. 


2. Data for 1980 collected in the 1981 survey would be 
used instead of the 1980 data collected in the 1980 
survey. 


An algorithm was used to link data from 1976 with those 
collected in 1981, preserving, to the greatest extent possible, 
year-to-year trends in data for each industry by revising data 
for the years 1977, 1978, and 1979. 


The following data elements were adjusted using the 
methodologies just described: Funds spent on R&D (total, 
Federal, and companies' own); number of full-time-equivalent 
(FTE) R&D scientists and engineers; total and company R&D funds 
as a percent of net sales; cost per R&D scientist or engineer; 
and basic research expenditures. No adjustments were made in 
other data elements. 
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Footnotes 


National Science Foundation, Science and Engineering in 
American Industry. Final Report on a 1953-54 Survey (NSF 
56-16) and Science and Engineering in American Industry, 
1956 (NSF 59-50) (Washington, D.C.: Supt. of Documents, U.S. 
Government Printing Office, 1956 and 1960). 

Data on industry funding of R&D performed at universities 
and colleges are collected in the annual Survey of 
Scientific and Engineering Expenditures at Universities and 
Colleges. More information about this survey is available 
from the Universities and Colleges Studies Group of NSF's 
Division of Science Resources Studies. 

Beginning in 1984, annual collection of basic research, 
applied research, and development data was resumed. 

For more detailed definitions, as well as the instructions 
for individual items covered in the survey questionnaire, 
see section D. 

Company-sponsored R&D performed outside the United States by 
foreign subsidiaries of U.S. domestic companies is reported 
in table B-1ll but excluded from all other tables. 

Executive Office of the President, Office of Management and 
Budget, St d_ Indus Classification Manua 
(Washington, D.C.: Supt. of Documents, U.S. Government 
Printing Office). 

Until 1984, tobacco products (SIC 21) was included with 
"other manufacturing industries." 

The classification "Industrial chemicals" was revised to 
include SIC Group 286, Industrial organic chemicals. All 
current and historical tables were revised accordingly. 
Starting with the 1978 survey, oil and gas extraction (13) 
was no longer grouped with petroleum refining (29), and 
communication (48) was no longer grouped with electrical 
equipment (36). Instead, firms in these SIC groups may have 
been included in the nonmanufacturing and nonmanufacturing 
industries more consistent. This change had almost no 
effect on the levels of the R&D data. It is likely that 
communication companies will be reclassified when a new 
sample is drawn for the 1987 survey. 

Companies primarily engaged in the manufacture of ordnance 
and accessories, including complete guided missiles, are 
grouped with companies primarily engaged in the manufacture 
of aircraft and parts because of the close similarity of 
their R&D activities. 
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SECTION B. DETAILED STATISTICAL TABLES 


In all tables of this report: 


re) Because of rounding, components may not add to totals. 

° Percentages were calculated on the basis of thousands 
of dollars and may differ from those based on the 
rounded figures shown. 
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Table 8-1. Treads is fends fer indestrial research and 
éevelepeeat by seerce: 1953-89 (estiaated) 


Year 


IVS}. ccesevceer seccccscccsseecess 
IVSbcevececvecvevesscsccessesess 
19S oceccccccccccccescesssccecses 
1V5beccecccsccesceccscsssseeceess 
IVT evsecccccvesecccsesessscesees 
GB cccccccnccccevesscseccessces 


1%i seeee ereereeeeeeeee eerteeee eee 


IM Ze ccccccesccccccccescccssccces 
BES cccccccccccccccccccccccccese 
Wb eo ccccccccccccccccccccccessess 


BMS e cccccccccccccccccccccccccces 


IMbbercvecccvessceccecsssscsecees 
IMBJecccccccccccccccccccccccececs 
IMB. vecccceccccsccecesecseeseces 
199. scccceccecscesseveceseeseess 


BFPO co ccccccevcccccccccocccccscecs 


ID Levecccccccccsecesesceesscsecs 
IVT2ececcecccceccececcssssesevess 
193. cescccccccccecccscccessseees 
1b ccccccccccccccccceccccccocccs 


IDB ccccccccccccccccccccccccccccs 


IVb cvcccccccccccccccccscccsccces 
19D eveccccccscceccccccescccceess 
IDB cocccecccccccccccccccccccccs 
199s seesecoeceesenssusceseveeees 


IGOR ccccccccccccccenccccoscccccss 
NFER cvccccrccccccccccccocecocces 
BGEBe cccccccccccccccsccccccceccce 
MWB ccccccccccccccensccecccccces 


1987 (preligivary)«-sssececersees 
1908 (WSF estiogate)«-.s-sseceees 
1989 (WSF estiaate).ccssecccccess 


(1) Company fends inciede all fends for industrial R&D werk pertereed within coapany facilities except fends 
provided by the Federal Geverneret. Excleded are coapany-financed research and develepeent contracted te out- 
side organizations sech as research institetions, eniversities and colleges, er ether aenprefit organizations. 


MOTE! MSF estioates are peblished in Mational Science Foundation, National Patteras ef R&D Resources, 1989 (NSF 89-308). 


Tetal R&D 
Cerreat Constaat 
dollars 1982 

ésllars 

$3,630 $14,021 
4,070 15,475 
4,640 17,0% 
6,605 23,530 
7,731 26,585 
8,389 28,274 
9,618 31,597 
10,509 33,955 
10,908 4,917 
11,464 35,892 
12,630 38, 981 
13,512 41 ,032 
14,185 41,992 
15,548 44,474 
16,385 45,59 
17,429 46,1% 
18, 6 &% ,023 
18,067 42, 986 
18,320 41,200 
19,552 42,05 
21,249 42,2893 
22,887 42,415 
24,187 4,781 
26, 997 42,005 
29,825 «4,3 
33,30 4,115 
38,226 48,652 
4,305 51,919 
31,810 3,140 
57 ,9% 57, 9% 
63,403 61 ,047 
71,460 66,332 
76,268 70,544 
00,629 70,771 
84,600 71,8% 
89,600 73,927 
4,130 74,788 


Curreat 
ésliars 


$1,4%0 
1,730 
2,180 
3,328 
4,355 
4,759 
3,635 
6,681 


6,240 
6,434 
7,270 
7,720 
7,760 


8,332 
8,365 
8,560 
8,45! 
7,179 


7,666 
8,017 
8,145 
8,220 
6,605 


9,561 
10,485 
11,189 
12,518 
14,029 


16, 382 
18,483 
20,342 
23, 162 
26,830 


27 , 782 
WO , 000 
31,500 
32,78 


{[Dellars in eilliens) 


Federal 


Constant 
1982 
dellars 


$5,323 
6,654 

8,029 
11,636 
14,907 
16,040 
18,512 
19,648 


19,974 
20,144 
22,438 
23,666 
22,913 


23,833 
23,275 
22,688 
21,264 
18, 308 


17,274 
17,245 
16, 441 
13,234 
14,509 


15,159 
15,304 
15,493 
13,952 
16,366 


17,435 
18,483 
19,779 
21,500 
24,182 


24,385 
25,495 
5,990 
26,615 


Coapasy(1) 
Cerreat Constant 
dollars 1982 

dollars 

$2,200 $8,497 
2,320 8,82! 
2,460 9,061 
3,277 11,674 
3.3% 11,678 
3,630 12,235 
3,%3 13,085 
4,428 14,307 
4, bef 14,942 
5,029 15,745 
5,360 16,543 
5,792 17,589 
6,445 19,079 
7,246 20,641 
8,020 22,315 
8,869 23,506 
9,857 24,779 
10,288 24,478 
10,654 24,006 
11,535 24,812 
13,104 26,45! 
14,667 27,161 
15,582 26,272 
17,4% 27,645 
19,340 28, 746 
22,115 W622 
25,708 32,720 
30,476 35,553 
35,428 37,705 
39,512 39,512 
42,861 41,268 
48,298 44,832 
51,439 4%, 362 
52,847 46,385 
54,600 4% Wi 
58, 100 47,937 
61,400 48,773 


The 1982 GHP ieplicit price deflator was ased te convert current te constant dollars. 


SOURCE: ational Science Foendation, SRS 
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Table B-2. Selected data fer companies perferaing research and developaest by indestry: 1984-86 


[Dellars in eilliens? 


sic Tetal R&D fends Federal R&D fends Company R&D funds 
lnéestry(1) cete 


1984 (985 1985 1984 1985 1986 1984 1985 1986 


Fetal ecccccccccccccccccccsccccocccccccescesesoese eeeeeeeeeeeeein $71,460 $78,268 $80,629 $23,162 $26,830 $27, 782 $48 298 $51,439 $52,847 


Food and kindred prodectt....---cceccsccceseceess 2 (2) (2) (2) (2) (2) (2) (2) 782 (2) 
Tobacce Ganafacteres..-.cccecccecccrcescccesseees 21 (2) 2) (2) 0 0 0 (2) 213 (2) 
Tertile @ill prodects...-ccccscccecccecesesscsees 22 (2) (2) (2) (2) (2) (2) 108 124 (2) 
ee 2 (2) (2) 28 (2) (2) (2) 3 28 (2) 
Lesber and weed prodects, except fersitere.....-. 24 90 82 (2) 6 0 (2) ” 82 iT 
Foreitere and fintereg.ssccccccccccccccccccecssces 3 91 ba) 102 0 0 0 91 0 102 
Paper and allied prodacts..-c+cccccccccccecsecsess 2% (2) (2) (2) (2) (2) (2) 802 859 687 
Printing, peblishing, aed allied iedertries....... 27 119 (2) (2) 6 (2) (2) 119 166 is? 
Chemicals and allied prodacts..-cececccscccseseces re.) 8,028 8,69 9,021 732 299 248 7,797 8,391 8,773 
Potroleee refining. ....ccccescececccccssseseeesees 29 (2) (2) 42) (2) (2) (2) 2,173 2,101 1,867 
Redber prodectss.scccccscececccceececsensecesssees »%0 (2) (2) 1,075 (2) (2) 300 684 80! 776 
Leather and leather predects.«--eeccccccccsecceees x} | 17 (3) (2) 0 0 (2) 17 (3) 1S 
~ Stone, clay, and glass prodects«-----csceeseserees 32 (2) . 42) (2) (2) (2) (2) 4% 488 489 
Primary @etals..seccccsscccceceeccecesseeseseesess 3 (2) (2) (2) (2) (2) (2) 709 733 809 
Fabricated etal prodects....cccccccccccecscccenes Me ie 628 622 61 dl 78 654 585 S44 
Radbbasipoccccccccccccescecccccocccccoccecoccocese 33 9,667 10,053 10,6% 1,216 1,5% 1,436 8,452 9,317 9,239 
Electrical equipoeat......sscccecccceccsceeeeesecs M 15,694 17,055 18,030 5,9 7,032 7,569 9,738 10,023 10,460 
Transpertatieasssccccccssceceeeceeseceseeeessesees v (2) (2) 2,371 (2) (2) 14,041 9,370 10,538 11,530 
Professional and scieotific instresents..-.--..+++ 38 4,840 5,303 5,421 660 787 Rae 4,180 4,516 4,576 
Wiscellaneoes eanefactering industries......-++++- 9 (2) (2) (2) (2) (2) (2) 237 180 708 
Electric, gas, and sanitary servicet«++cescseceeee “9 183 (2) (2) 40 (2) (2) 143 121 140 
Hiscellaneoes besivess services. «-ccceccccecececes 73 1,353 1,383 1,393 144 1,025 1,108 608 53 285 
Miscellameees SOPVICEssccrcereeeececcereeesecsens 89 159 (2) (2) 64 (2) (2) 5 ag 48 
10-17, 41-48, 
50-67 
Other sensasefacturing indestries~..+--esecseeeees 607 890 1,043 1,017 Ay 186 391 524 658 626 


(1) ledestries, indestry groeps, and prodect fields shown separately in statistical tables are classified according te 
Standard ledestrial Classification (SIC) eaneal codes. 

(2) Bata have been withheld te aveid disclosing operations of individual conpanies. 

(3) Data have been withheld dee te iapatation of sore than SO percent. 


Seerce! National Science Foundation, SRS . 


Table B-2. Selected data fer cospanies perferaing research and developaent by industry! 1984-86 (continued) 


Sic Wet sales R&D scientists and Total eapleyaeat 
Industry(1) code and engineers (in thousands) 
January 

1984 1985 1986 1985 1986 1987 1984 1985 1986 

Tetaleccccccccccccccccsssssecscccccecccessscceses sessscscccesess 02,006,507 $1,949,752 $1,886,975 560, 100 583,099 584,481 15,605 15, 200 14,619 
Food and bindred prodects....cccccseccccccccceces 20 195,748 175,194 163,709 (3) (3) (3) 1,188 1,064 1,139 
Tobacce sanufactures......ssccccccccecevececesess 21 28,558 28, 926 38,325 (3) (3) (3) 158 204 217 
Textile ail) PRODUCES cccccccnccccccccccccsecsess 22 22,448 21,495 22,321 i ,806 1,426 1,341 335 310 300 
Apparel .cccccccccccccccccccccccersccccssccesccess 23 8,292 8,474 7,807 400 (3) (3) 1% 187 171 
Leaber and wood products, except feraitere....... 24 16,348 16,065 23,785 800 842 664 129 127 188 
Furniture and fixtures. .cccccsscccccsccscesccscees 3 9,225 9,7% 10,871 (3) (3) (3) 158 (3) 176 
Paper and allied products.....cecceccccccsscsecees 2% 66,473 65,454 67,353 8,700 9,166 9,213 507 489 (84 
Printing, peblishing, and allied industries....... 27 21,579 23,537 24,114 (3) (3) (3) 258 279 280 
Chemicals and allied prodacts....ccscecccsecescecs 28 173,029 177,728 177,427 67,000 70,042 66,148 1,240 1,295 1,113 
Petrolews refining. ..ccccscccccccccccccccccccecess 29 303,452 257,076 179,735 13,400 10,287 8,477 618 366 507 
Rebber products. ..cccccccccccccccccccccveccccevess % 38,768 %,077 3%, 979 (3) (3) (3) 430 395 372 
Leather and leather products....cccccecccccccecses 3 (3) (3) 5,29 (3) (3) (3) (3) (3) 83 
Stone, clay, and glass predacts.ccccceccvcccsccees 32 35,879 35,920 3,958 4,900 5,148 5,273 349 346 352 
nN Primary @etalsecccccrcccccccccccccccccccecescesens 3 92,493 95,115 835,475 9,500 12,845 14,188 714 687 612 
a Fabricated metal prodacts....ccccsccccsccceccseees M 45,362 43,027 43,241 (3) (3) (3) 471 434 417 
Machineryecccccccccccccscccccccsccccecssecsesssess 3S 160,291 156 , 329 144,963 77,300 81,759 78,039 1,557 1,526 1,416 
Electrical equipment... cscccsccccccccccccsecccess % 297,335 198,554 197,839 115,300 119,379 129, 481 2,430 2,303 2,050 
Transpertation...-cecccecccccccccccccccsecscccsess 37 276,578 303,55! 312,775 135,500 143,478 146, 287 2,150 2,233 2,185 
Professional and scientific instrements......s000. & 52,299 51,545 51,766 (3) (3) (3) 617 604 570 
Miscellaneous sanefactering indestries........+00 39 12,064 11,118 10,121 (3) (3) (3) 147 125 108 
Electric, gas, and sanitary services.-.scscceceees 49 69,299 63,625 58, 266 1,000 825 789 254 221 230 
Miscellaneees business services. ccceccceccccseees 73 10,135 6,585 7,931 18, 900 18,103 18,028 147 120 122 
Miscellaneees Services.ccrcccccccesccccccecccccees 89 (3) 3,268 3,889 3,000 3,091 3,081 (3) (3) 5 

10-17, 41-48, 
50-67 
Other monsamefacturing indastries....csceeeeceeees 607 149,291 156,410 176,034 16,200 (3) (3) 1,410 1,388 1,472 


(1) Industries, industry greeps, and product fields shewn separately in statistical tables are classified according te 


Standard Industrial Classification (SIC) eaneal codes. 


(2) Data have been withheld te aveid disclosing eperations of individual coapanies. 
(3) Data have been withheld due te iaputation ef aere than 50 percent. 


Source! Wational Science Fouedation, SRS 


Table B-3. Fands fer research and develepaeat by industry and size 


Industry and size of coapany SIC code 


Distribetion by industry 


Food, kindred, and tebacce preducts(2)..-----eeeeeeees 20,21 
Textiles and apparel....---.- eocccccces ccccccccccecece 22,23 
Leber, wood products, and ferniture....---+-+eeeee- ee 24,25 
Paper and allied predects.-.-- PTTITITITITTTITT TTT 2% 
Chemicals and allied products.-----cceeeceeereee eeeees 28 
Jadestrial che@icals.«.-.-cccsccccccceccceccerccecs ° 281-82 , 286 
Dregs and eedicines------ eeesececeeees sevecccecssees 283 
Other che@icals-.--cccccccscccccccecceeces TITTITT Te 204-85, 287-89 
Petrolees refining----+-+++- eeeeeeeeseseesees teeececes re] 
Rebber products. -..sccceccccccesereesccnees cesecececes » 
Stone, clay, and glass prodects....-.-..+«- oeeeees pace 32 
Primary Getals...cscceccecccccccscceseccccceccecuececs 33 
Ferrous setals and products..-.--sccecccccecereese «+ J31-32,3398-99 
Meaterroes eetals and predects..... seseeeeece eeeeees 333-% 
Fabricated eetal products. .-+.scceccececeeeeses cecccces M 
Wachiaety.--cccecccceeccccccececesesscrssseeceeess eoee 35 
Office, competing, and accounting eachines...--.---- 337 
Other sachinery, except electrical....---.-seeeeeees 351-56, 358-59 
Electrical equipaent..-.-.-+-++0- eeeeeeecececsesseces % 
Radio and TV receiving equipaent......-.-seeeeeeeees 45 
Coseunication equipaent..---...-seeeees ccccccees eees Job 
Electronic compoments...-c.scecccsssees ecccccccccece 7 
Other electrical equipeent.....--...+++ aecceeceseces 361-64, 369 
Transportation equipaeat....... seesecseneeoncs eececces v 
Meter vehicles and eeter vehicles equipeent...-...-- v1 
Other transpertation equiparet............ eccece cece 373-75, 379 
Aircraft and @iSsiles...cccccvecccccsccccecccceceecs 372,376 
Professional and scientific instremeats....-.-eeeeeees 38 
Scientific and eechanical eeasering instresents..... 381-82 
Optical, surgical, photographic, and ether 
DOSErUMORES. «- ewe ccccccccscccesecessseseseeeseeeeee 363-87 
Other eanefactering indastries.......scceereeeeerecers 27, 31,39 
10-17 ,41-67,737, 
Monmanefactering industries........cceceeeeeeeccnsees . 739,807,891 


Distribetion by size of coapany 
(based on neaber of eapleyees) 


Less tham SOO... -ccccccecccrcceccsecesceeseeesereseces sunseueess covees 
500 te 999....... ecccces PITTITITTTTT TTT PPTTTETITITITITTT tty 
1,000 te 6,999... cn cccccccccccercesecsenseesuceeeeeees sueeuee evccccoce 
5,000 te 9,999... cc ceececccecscrereeseseeenseuee eoeeee seeecesees seoces 
10,000 te 24,999..... PPUTTTTTITITITITTiTiTiririr iii i Te eecccces secs 
75,000 or @ere...-.-0-0- Oe ceceeeceecsceccees seeeeecces seveesseeseeeees 


{Dellars in eillieas) 


332 
642 


(1) Data have been withheld te aveid disclosing operations ef individeal coepanies. 
(2) Uatil 1984, tebacce products, SIC 21, was incladed with “other eanefacturing industries.* 


(3) Data not tabulated at this level prier te 1972. 
(4) Data net tabulated at this level prier te 1977. 
(5) Incleded in the ether electrical equinaent greup- 


SOURCE: Watiowal Science Foundation, SRS 


1963 


$12,630 


619 
1,022 


10,989 


1967 


$16,385 


1,017 


13,790 


1972 


$19,552 


1,215 
1,076 


14,173 


1976 


$26,997 


1977 


$29,825 


1978 


$33, 304 


1979 


$38,226 


1980 


$44,505 


$51,810 


1982 


$57 ,9% 


1983 


$63,403 


1984 


$71,460 


1985 


$78,268 


S2 


Table B-4. Funds for research and developaent by industry 


and size ef coapany: 1986 


Industry 


SIC code 


Dine  snnsnenesesennnsen‘esonnseennnnonennsens Seeseeeeeeeeeeeetene 


Food, kindred, and tebacce products. .-cccscssecccces 
Textiles and apparel]. .ccccsescsccecccccccsccececcces 
Leaber, weed prodects, and ferniture.....cccsccccees 
Paper and allied preducts...cssvccccccscccsccccceces 
Chesicals aad allied PPOMECES..ccvccceseccccecsececs 
Industrial chemicalseccccscccscccccesscccccccesses 
Drags and wedicines.crcccccscevcccsveccevecccccecs 
Other chemicals. cccccccccscccccccccccccscesecccess 
Potrolews refining. .-ceccccscccccccccesscccccvcncecs 
Rubber PPOMUCES -cccccccsccsccecccccccesecccssccccess 
Stone, clay, and glass prodects...ccccsccccccccccces 
Prigary wetals..ccccccccccrccccccccccccesccccscseses 
Ferroes petals and prodects..scccccsescccccscccces 
Menferrees wetals and preducts..cccccccscccccscees 
Fabricated eetal PROMSCES. oceccccsccccseccevsecesess 
Machinery. cccccccccccevescccscccccccevcscsccesccsese 
Office, competing, and accounting aachines.....0+. 
Other eachinery, except electricalecccesscscecsees 
Electrical equipment. ...sseccecccccseveseccccecccess 
Radio and TV receiving equipment.......seccccceees 
Communication equipment. .cccsccccccccscccccccceecs 
Electronic compements...ccssscccccveccccececececes 
Other electrical equipment...cececccrccescccecvecs 
Transportation equipaent........ ecccccccccccccccccce 
Meter vebicles and eter vehicles equipaent....... 
Other transportation equipaent..c.ceccecccccsseces 
Aircraft and @issilesercccccccscccccccccsececceecce 
Professional and scientific instrements......sseeees 
Scientific and eechanical seasering instreaents... 
Optical, sergical, photographic, and other 
Mnstrementsecccccccccccccsssccccscsesesecececeess 
Other sanefactering industries..ccssecsessccecens eee 


Weneanufacturing 1OEESEPIeSrcrecccccsccccccceccesces 


(1) Data have been withheld to aveid disclosing operations of individeal coapanies: 
(2) Data have been withheld dee te iapetation of mere than 50 percent. 


SOURCE: Wational Science Foundation, SRS 


20,21 

22,23 

24,25 

2% 

28 
201-82,286 
283 

204-85, 287-89 
rs) 

30 

32 

33 

331-32, 3398-99 
333-36 

u 

35 

357 

351-56, 358-59 
% 

365 

366 

367 

361-64, 369 
37 

371 
373-T5,379 
372,376 

38 

381-82 


383-87 
27,31,39 


10-17 ,41-67,737, 


739,007,891 


2,716 


Less than 


(Dellars in eilliens) 


1,000 te 
4,999 


5,000 te 
9,999 


$4,255 


162 
(1) 

15 

35 
(1) 
360 
(1) 
(1) 
(1) 
(1) 

34 
(1) 
(1) 
(1) 
189 
(1) 
306 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 

14 


(1) 
(1) 


(1) 


Coapanies with tetal eapleyaent of-- 


10,000 to 
24,999 


$10,083 


(1) 
(2) 
66 
276 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
215 
(1) 
2,252 
(1) 
1,023 
(1) 
419 
1,231 
(1) 
(1) 
(1) 
(1) 
470 


(1) 
(1) 


244 


Table B-3. Funds ter research and develepaest by indestry, 
size of company, and size of RED prograe! 1986 


Size of R&D prograe [thousands ef dellars) 


Less than $200 te $1,000 te $10,000 te $100,000 er 
lndestry and size ef company SIC code Tetal $200 $999 $9,999 $99, 999 eore 
(Milliens ef dollars) 

Total eccccccccccsccececcccsccccescescecscesesss ssssseesccssesess $00,629 $354 $918 $3,441 $10,233 $65,682 
Food, kindred, and tebacce prodects.....-scccesseeess 20,21 (1) 5 21 132 377 (1) 
Textiles and appare]...ccccccsecccccccevessesccsseecs 22,23 (1) (1) il 42 ” 0 
Leaber, weed prodects, and fermitere...-ssccesseseess 24,75 (1) (t) 12 69 91 0 
Paper and allied prodects...csccsccccccccccseccessecs 2% (1) t 19 & 2M (1) 
Cheatcals and allied prodects..-ceccccccccccccssccees 2 9,021 fry 69 2% 1,659 6,95! 

Fedestrial cheeicals.ccccccccccccccccsccscccssseses 281-82, 286 4059 (1) 16 99 638 (1) 
Dregs and GOdiCiness.crccccccccccccscecccecccececes 283 (1) (1) 22 28 a43 3,71 
Sther cheeicals.ccccccsscccccecccceceseccsccsecssss 204-05 , 287-89 (1) (1) vu 169 $58 (1) 
Petrolees POFIDING-cccccccrccccccccccescsscceceseress re] (1) 2 0 3 (1) 1,560 
Rubber prodects..crcccccccccscvcccccccccccccccceseces » 1,075 (1) 39 & 327 (1) 
Steee, clay, aed glass PrOPSCES. ccccccccccccccccecess 32 (1) 2 20 $1 370 (1) 
Prieary BBPON Sc ccccccccccccescccccccccccceccccccccese 3 (1) 14 7 160 98 (1) 
Ferrees setals aad Predectseccccccccccesseccesesess 331-32, 3398-99 (1) (1) | 84 237 (1) 
fleaferrees eetals aed PPOTECES «ce ccccccccccccccccees 333-% ‘iM (1) 3 16 241 (1) 
Fabricated eetal prodects...ccccccscccccccccscccesess M 622 15 66 123 418 6 
Machinerycccccccccccccscccvccccecccvescccccssesscsecs 3 10,6% 72 277 S41 1,548 8,258 
Office, competing, and accounting eachines......... 337 (1) (1) r=) 179 8h 7,172 
on Other sachinery, except electrical...ceccecesccseee 351-36 , 358-59 (1) (1) 752 %! 712 1,006 
ro Electrical equipeent...cccccccecesesccccccesessessess % 18,030 & 83 371 1,439 15,889 
Radio and TV receiving equipment... ceccesscesceeee MS (1) i (2) 00 (1) 0 
Coasunicatics CQUIPORDE . wcccccccccccccseccceseceses Sos 8, %4 16 3 89 d% 8,337 
Electronic components...cccccccccccccccccceccsceses %7 3,121 21 10 172 (1) (1) 
Other electrical equipaeet.....ceccccccececessccees 361-64, 469 (1) 8 39 230 289 (1) 
Transportation equiperat...ccccccccccccecsecsseseees 7G 371 (2) 23 312 487 25,546 
Motor vebicles aed ceter vebicles equipeent........ v1 (i) (2) 13 65 (1) (1) 
Other transportation equipeent.....-eesesscccvesers 373-73, 379 (1) (3) 3 21 (1) (1) 
Aircraft and @issiless..cccccccceccccccecccececcess 372,376 16,240 (2) 4 226 330 15,679 
Professional and scientific instrepents.....eceseeees 38 $,421 al 105 48 479 4,377 
Scientific and eechenical seasering iastreseats.... 381-82 (1) 8 (1) 231 320 1,917 

Optical, sergical, photographic, end ether 
fastrements.coccccccsccccccccccscccccccesecsescess 383-67 (1) 32 (1) 168 160 2,460 
Other eanctacteriog indestries...-ccececcececeeeseees 27,31,39 (1) (1) M 87 273 0 

10-17,41-67,737, 

Weneanefactering ledustries..--ccesececeecsecssscsess 739,007 ,691 2,716 “& 110 ot 1,386 7% 

Distribetion by size eof coapesy 

(based on neaber of eapleyees) 

Legs than SOO.cccrcccscccveccccccveseccesscscesessees sessssessesessess 2,534 340 719 1,098 37% 0 
GOO Ce We ccccveccccccccccccccececsccccsseeesesseses seeveeevecesseecs 949 ‘ 91 337 792 0 
1,000 te 4,999. ccrccccrcscccevenerceccceseeseseessses sessenessseveenes 4,960 4 93 1,247 3,332 283 
$000 to 9,999. .cccccccccccccncvercceseceseeseeessees senessenesssesees 4,235 (3) 12 297 1,889 2,037 
10,000 te 26,999. .ccernceccccccccveccsccccesssessses sevecesenseeesens 10,083 (2) (2) 187 3,086 6,807 
75,000 OF GOFEssceccrscececceeccceseceeseseesessesees seeesesseesssenes 57,068 0 i Sa 1,257 36,555 


(1) Date have been withheld te aveid disclosing operations of individual coapanies. 
(2) Bata bave been withheld dee te iepetation of sere than 50 percent. 
(3) Less than 00-5 eillice. 


SOURCE: Mational Science Fondation, SRS 
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Table B-+- Meader ef conpanies with R&D expenditeres by indestry, 


size of company, and size of RED pregraat 


Industry and size ef company 


SIC cede 


Fabel eccccccccccecoceocccccccocescoccccocoooese Seeeeeceeeeeeeeeee 


Food, tindred, and tebacce prodects....sccccccesecees 20,21 
Textiles and appare)....cscccceccececcecccesceseceses 22,23 
Leader, weed prodects, and ferniture.....scccccescses 24,25 
Paper and allied prodects...scccccseseccescceccesess % 
Chesicals and allied prodects......cccccsesececsccees 2 
ladestrial chemicals. .c.cccccccccccccccccsscccseces 281-82, 286 
Drags and Cedi cines...ccccccccescccececcceveccceces 283 
Other chemicals. cccccccccccccsecccccsccccccessesess 284-85 , 287-89 
Petrolece refining. ..ccssccccccccccccccccccccecccsces re] 
Rubber prodects..cececcccccccccccccccccccscecececeses 3% 
Stone, clay, and glass prodects...++--ccceccceeeveees 32 
Prisary Getals.-cecccsccecccccescccscscccsccccssesess 3 
Ferrous wetals and prodects...-ccccccccccsccscceces S31-32,3398-99 
Weaferrees aetals and prodects..---.ccccscccceceees 333-% 
Fabricated wetal products. ..ccscccceccccssecscccceces M 
Machinery.--ccccceccccccseccccescccesscecsssseseceees 33 
Office, competing, and accounting sachines......... 337 
Other eachinery, except Qlectricalcccccccccccccecs 331-56, 338-59 
Electrical equipment....cccccccccsccccccccesccesccecs % 
Radie and TV receiving equipoent......cccrecccecees %S 
Commenication equipoent....scrccsseccccescceccceees Joo 
Electronic compoments..ccccccccccccsccssevscccccees %7 
Other electrical equipoent.....sccccecsevecsecceces 361-64, 369 
Transportation equipment. ...ccccccccscccccceccseccees v7 
Meter vebicies and soter vebicles equipacat......-. 371 
Other transportation equiparat.....ccecccceseeceees 373-75, 379 
Aircraft and @issiles..--cccceccccccccccesccsccsees 372,376 
Professional and scientific instrepents......cceceess 38 
Scleatific and eechanical eeasering iastresents.... 381-82 
Optical, sergical, photographic, aad other 
fastremeatsccccccccccessccccccvccccsscceeseseseces 383-87 
Other sanefactering indestries....cscsccseccessceces 27,31,39 
10-17,41-67,737, 
Woneanefactering indestries.....ccccecsseseseeeceeees 739,007,691 


Distribetion by size ef coapeny 
(based on aeaber of eapleyees) 


10,000 te 26, 999. vevcccccevecescccesesccsceseeseesess PTETTITIL LTT 


SOURCE! Wational Science Foundation, SRS 
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Table 8-7. Coapany fends fer research and develepere! by industry 
aed size of company: 1957-58, 1963, 1967, 1972, and 1974-86 


ledestry aed size of company SIC code 
Baal coeceveeoseqoocoreeequeseooeooeoesececcoss evcccocesoourcse 
Distribetion by sedestry 
Food, kindred, and tebacce prodecty(2).--------0--0-- 20,21 
Textiles and apparel... ---cecccccccccececcecccceceeenes 22,23 
Leaber, weed products, and feraitere.......--..-eeeeees ee) 
Paper and allied prodects.-.--------- peccoceveeoceoocees 2% 
Chemicals and allied predects.-------cceccccccccececess 78 
fedsstrial chemicals. ««-««<ccccccccccccccccccccceccee 281-82, 286 
dregs aed eedicines.«----««+- eoocccoccocesosoccocoocs 78) 
Other chepicals..«««-««ceceess pececocoeooocooooseosoes 284-85 , 287-89 
Pebrolews retieing.~-----ccccecccccceccesecccneeeeseces yal 
Robber preducts..... pecccecoccoccocococococcocoscocooos % 
Stone, clay, and glass products... .----seeecceeceeevnee 32 
Prigary Oetalt..----cecececseceenes coccccccoccococcocce 3 
Ferroes eetals and prodects.-.-.-- eereeecesers sceceees J3I-32, 33-99 
Woaferrous eetals and prodects...- +--+ -cccceccecenece 33-h 
Fabricated eetal predects.------esveccececcecceeceeeees M 
Wacbinery-cccccccceecesccecesecsenee pueccecooosooooses 35 
Office, coepetiog, and accoantiog sachiees.-..--.---- 337 
Other sachinery, except electrical..-..--.-.++- seeeee 351-36, 358-59 
Electrical equipeeat...+.--cecccceccccceessecseeeeceees 79 
Radic and TV receiving equipocst.....-.-- cocccccccece 5S 
Coamenication equipeest....-- evccccccccccoscosccooecs Soo 
Electronic compeeeets.«---cececceccerecceees eeccccce ye) 
Other electrical equipeeat.------cccecccceeccecceeens wi -64, 69 
Transportation equipoent...----ccecccecceeceeees eecces . y 
Heter webicles au¢ eoter vebicles equiperat....--.--- v1 
Other trassportatice equipeent...-...-.+++- eecccecece 373-75,379 
Aircraft and @istileg.««.--ccnccccees eccccccccccce eee 372, 3% 
Professional and scieotific instremeats........---eeees a 
Scoeetific and eechasical eeasering instresents..-..- 381-82 
Optical, sergical, photographic, and ether 
POetremeehs..c.cccccccccccccccecccceeecceceeeceeeees 383-87 
Other esnctacteriog indestries...-.- TTTTTTITT TTT TTT TT 27,31,39 
10-17,41-67,737, 
Mensace!actering indestries....-. pecccccccceccccce eecce 739,007,891 
Distribetion by size ef coapany 
(based on seaber of eapleyees) 
Less than SOO... .ccccccccccces TTTITITITITITITITITTTT TTT TTT TTT Tere 
BID Bo DPcccccccccccccccccccccccccccccccccccccccocce 00 eecccccccccoese 
SED 00 6, WDecccccccccccccccccccccccccccccccccccccocs poccccecocecece 
5,000 Co 9, DVD. nccccccvccccccvescscccesecceccessecccces seveeseesescees 
BAIRD © Ta Roceccccccccecccccccccccocccoceecccscces cocccccecccoces 
75,000 OF OOFE-- cece ccecccenwens TITTTTTTT Tt trite Coeee seccecccccceces 


{Dellars vs eilliess) 


2,891 


1%3 


65, 360 


197 


«39 


bbe 
642 


6,754 


1972 


$11,535 


603 
843 
ad 
1,540 


7,659 


1976 


$17,4% 


11,461 


1977 


$19,340 


1,145 
1,289 
1,439 
2,383 


12,884 


1978 


$22,015 


1,226 
1, 586 
1,510 
3,203 


14,79 


1979 


$25, 708 


1,373 
1,693 
1,463 
4,012 


16, %5 


$30,476 


SpesectaxREsece 


$35,428 


1,680 
2,586 
2,49 
5,537 


23,0% 


1982 


$39,512 


1,997 
3,023 
2,271 
6,410 


25,811 


26,279 


30,483 


1985 


$51,439 


2,072 

™ 
3,661 
3,379 
8,175 


33,220 


Mote! Company funds ieclede all fends for iedestrial RED work perfereed within coapany facilities except fends provided by the Federal Geveraeent. Excleded are coapany-financed research and develeperst 
rontracted te natside oreanizations seach as research iastitetions, saiversities and colleges, or other comprefit organizations. 


(h) Data have been withbeld te aveid disclesiog operations of individes! companies. 
(2) Until 1984, tebacce predects, SIC 21, was smcleded with “other sanufactering indestries.* 


(3) Bata wet tabelated at this level prier te 1972. 
(4) Data oot tabulated at this level prior te 1977. 
(5) Incheded is the ether electrical equipecet group. 


SOURCE! Wational Science Foundation, SRS 
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Table 8-8. Coapany fends fer research and develepacet by 


industry and size of cospany: 1986 


laéestry 


SIC cede 


0) Seeeteeteeeeeeeeee 


Food, kindred, and tebacce prodects....ccccceccccceees 
Textiles and apparel ..esscccccccccccccsccesesseseeses 
Leaber, weed prodects, and furaitere....cccccccsseces 
Paper and allied prodects...cccccccccccccsccvsccences 
Chesicals and allied prodects...ccsccccscccccsesecces 
Jedustrial chemicals. .cccscccccccccccccceccsccccees 
Dregs and Sedicines..ccececceccccescccsseeseceecess 
Petrolees refining. ...-cecccccceccccsssccsseecscseses 
Rabber prodacts..-ceccccccceccccsecccesecsssecseseccs 
Stone, clay, and glass prodects..ccccececcecccscecess 
Prigary Getals.c.ccccccscscccccecccccessscscssesssece 
Ferroes setals and products...ccccccesccccesseecees 
Meaferroes setals and prodects.-c-crcscceececcseees 
Fabricated aetal prodects...cccccccccscescrssecsecens 
Machineryssscccccccccccescrccnsceccsessesesesesescees 
Oftice, coapating, and accounting aachines.....+..- 
Other eachinery, except electrical..ccccccscccecees 
Electrical equipaeat...cssecccccccccscseseeesseesenes 
Radie and TV receiving equipaent...-cccccceceeeeees 
Commenication equipment...ccccccecrecccscceseessees 
Electronic Compementssssceccccccccrcccceescsecseses 
Other electrical equipaent.....cccecscccceecceceees 
Transportation equipaent..occeccccccccccessseesecsees 
Weter vebicles and eeter vebicles equipsent........ 
Other transportation equipaeat.....cesccerecccecess 
Aircraft and @issiles.ccccccccccccccccescecesececes 
Professional and scientific instrements........++00+- 
Sciestific and eechasical seasering instresents..-. 
Optical, surgical, photographic, aed ether 
POstremeats.ccccccvcccceccccceccseceseeeeeseeeeees 
Other aanefacteriog indestries.....csccecccsccesceees 


Woneanefactering TT high | CREREEELELELE ET EE TEE 


20,21 
22,23 
24,25 

26 


36 

367 
361-64, 369 
v7 

31 
373-75, 379 
372, 3% 
38 
381-82 


383-87 
27,31,39 


10-17 ,41-67,737, 


739,807 ,691 


421 
344 
9,239 
6,876 
2,364 
10,460 
208 
5,155 
2,537 
2,561 
11,530 
1,233 
137 
4,141 
4,576 
1,959 


2,617 
381 


1,099 


{Bellars is silliens) 


Coapanies with tetal eapleyseat ef-- 


Less thas 
300 


(2) 
6 
il 
168 


Sen -NSS2unSSSSeeinestussye 


(1) Data have been withheld te aveid disclosing operations of individea! coapanies. 


(2) Bata have been withheld dee te iepetation of eore than 50 percest. 


SOURCE: Wational Science Foendz tion, ORS 


500 te 
999 


$698 


$4,217 


(1) 
42 
(1) 
(1) 
998 
171 
S41 
285 
(1) 
115 
18 
165 
70 
% 
8! 
%1 
339 
422 
75 
42 
138 
351 
1% 
107 
4) 
16 
“9 
399 
275 


124 
137 


5,000 te 10,000 te 25,000 er 


9,999 


sere 


$34,264 


Table B-9. Company-financed research and develepaent contracted te outside 
organizations by industry and size ef company: 1985 


BATA WOT COLLECTED FOR 1986 
{Dellars in aillieas) 


Indestry SIC code 1985 


Brtee .000000000000000000000000000000N0lNSELSSS seeeeeeseeeeteeee $1,436 


Feed, kindred, and tebacce preducts..cccccsscsscscees 20,21 25 
Textiles and apparel ovcccscccccccccccccscccccsscscocs 22,23 (1) 
Leader, weed products, and furniture..ccccssseesseess 24,25 4 
Paper and allied products..cccesccccccccccccccceseces 26 » 
Chesicals and allied products.....ccccsccccccescccees 28 387 
Jadustrial chemicals...cccecscsccsccccscscscesesecs 281-82, 286 % 
Drags and GOdiCines..ccccccccccccccccccscccccssscces 283 231 
Other che@icals..ccccccccccsccssccccccccsccscecsees 284-85 , 287-89 60 
Petrolewm refining occcsccccccccccsccccccccsccscecess 29 77 
Rubber prodacts..cccccccccccccccscsccseccssesecccecss 30 (2) 
Stone, clay, and glass preducts...cc-cccccccvccccsecs 32 10 
Prigaty Getalg.cccccseccccccccccsccccececcssesecesces 3B i4 
Ferrous setals and preducts...ceccccccsscccceeseess  331-32,3398-99 (1) 
Meaterreus aetals and products.....sccccccccccssecs 333-% (1) 
Fabricated metal products. ..cssesccccccccccccsccccees 34 (2) 
Machinery-cccccccccccccccvcccccssscesccccssecesccceces 35 73 
Office, couputing, and accounting aachines.....+.+. 357 32 
Other aachinery, except electrical. cccccccccscccees 351-56, 358-59 (2) 
Electrical equipeent..cccccccccccccccccccccccccseces % 117 
Radie and TV receiving equipaent....cccccccsccceees 365 (1) 
Comounication equipment. .ccccccccccccccccccccccsees 36 23 
Electremic Compements.-ccccccccccccccccccccescceses 367 12 
Other electrical equipaent.....cscccccecccvcccceces 361-64, 369 (1) 
Transportation equipeent...ccccccccccccccccccccscces 37 (1) 
Meter vebicles and eoter vehicles equipeeat........ 371 (1) 
Other transportation equiparat...cececcesecceserers 373-75, 379 (1) 
Aircraft and @issiles.ccccccscccccscccsccsceceseess 372,376 32 
Professional and scientific instrements......escseeee 38 (1) 
Scientific and eechanical eeasuring instresents.... 381-82 (1) 
Optical, sergical, phetegraphic, and ether 
fastrementsscccccccccccccesscccccsccsececsesceseees 383-87 7 
Other aanefacturing industries. .ccececcccsccssecccees 27, 31,39 (2) 
10-17 ,41-67,737, 
Menmanufactaring industries...ccrecececcssecceseevers 739,807 ,891 207 


Distribetion by size of company 
(Based on nvaber ef eapleyees) 


less thea FO ccccccccccccccccccccccccccccccccccccese eeeesereceseeseces (2) 


$00 Be WPcccccccccccccccccccccccccccccccceccccccces secccecccccccccces (2) 


5,000 TO 9,999. cccnccccccccccssrenseecesecccssscsees sevsessssessessees (2) 
10,000 TO 26,999. cecveccccccncsccecucccssvcecscscess seseessssseesesees 105 
75,000 OF GOTO ccrcreccecscccccssccensesercecessnces seseseseessssseses 820 


(1) Data have been withheld te aveid disclosing operations ef individual companies. 
(2) Data have been withheld dee te iapetation of 50 percent er eore. 


SOURCE: WMatienal Scieece Foendation, SRS 


30 


3 


Table B-10. Muaber ef companies contracting research and developeont te eutside organizations by indestry and size of company: 1985 
Coapanies with tetal eapleyaeat ef-- 
ladestry SIC code Less than 500 300 te 999 1,000 te 4,999 5,000 te 9,999 10,000 te 24,999 25,000 er aere 


Tetal Outside Tetal Outside Tetal Outside Tetal Outside  Vetal Oetside Tetal Outside 


Fetal occccccccccccccccccccccccccccs csccssescccsesss 11,025 845 4% 69 6% 130 187 38 178 4 115 45 
Food, kindred, and tobacce predacts....cccsccseece 20,21 172 3¢ 48 10 43 10 23 8 16 6 10 2 
Textiles and apparel. ..cccccccccccccsccccccscccess 22,23 321 | 13 i 26 4 id 1 9 2 3 2 
Leaber, weed products, and farnitere....cccesevecs 24,25 148 2 il | 28 3 8 0 4 0 2 i 
Paper and allied PROMUCES -cccccccccccesccvescceses 2 3% | 13 5 27 7 7 i ii 5 4d 3 
Chemicals and allied predacts.-ccscecccscecveccecs 2% 836 1,092 264 40 i 58 22 ii d 23 il il 6 

Industrial che@icals...cccccescccecccssecesceecs 281-82, 286 5 Bs | 9 3 12 4 7 3 4 2 7 4 
Dregs and WOM CIMESs ceccccccvccssccccsesscessecs 283 16 18 9 3 14 6 | 0 12 6 3 | 
Other chemicals...ccccccccccccccscecsccsesessees 204-65,207-89 711 192 22 5 32 12 3 | 7 3 1 | 
Petrolewa refining --.cccccccccccccccsccccsccccecs 29 v7 | | 0 5 2 2 0 4 3 g 6 
Rubber products... ..ccecccccccccccccccccccccscecess 30 71% 2 30 5 24 2 5 | 4 1 2 0 
Stone, clay, and glass predects....ccsccceseccsees 32 226 “4 19 0 il 2 8 2 7 3 3 | 
Primary @etals...cccccccccccccccccccccccccescscees 3 473 2 16 4 42 7 14 0 12 4 | 4 
Ferrous setals and predacts.....cccesccceccscees S31-32, 3590-99 376 2 8 0 28 3 9 0 8 2 3 3 
Nonferrous setals and products.....sscecccecsess 333-% 97 0 8 4 14 4 5 0 4 2 1 | 
Fabricated aetal products...cccccccccccccccccceecs M 672 82 a2 7 39 9 14 3 8 | ! 0 
Machinery.-sccccccccccccccccccccccccsscccsecccsece 33 0. 2,259 117 83 7 116 16 20 3 17 6 il 5 
Office, competing, and acceenting eachines...... 337 143 13 21 | 32 2 5 0 4 | 6 3 
Other eachinery, except electrical......secesse S51-56,358-59 2,116 104 62 6 84 14 15 3 13 5 5 2 
Electrical equipment. .cccccccccsccccccccccescccces % 1,229 92 60 4 92 14 20 2 16 6 17 4 
Radie and TV receiving equipaent.....ccscccseres 35 169 6 7 0 ? 0 ! 0 2 0 2 0 
Communication equipaent....scccccccccccccccccecs 366 303 20 12 | 20 0 3 0 6 2 7 | 
Electronic compenents...cccccccccccccscccccccees 367 448 4i 18 0 24 3 6 | 3 2 4 ! 
Other electrical equipment... cccvsccccccsesceves 361-64, 369 309 25 23 3 4 i 10 | 5 2 4 2 
Transportation equipment...cccccccccccccccscccescs 7 120 13 y 3 7 6 8 | 10 3 20 4 
Wetor vebicles and aoter vehicles equipecat..... 371 233 0 17 2 19 3 5 0 é 0 6 2 
Other transportation equipment....sscccccseveese 373-75, 379 29 0 5 | 7 | 1 | | 0 2 0 
Aircraft and @issiles..ccccccscccscccscccececees 372,376 66 13 3 0 il 2 2 0 5 3 12 7 
Professional and scientific instrements..cccccseee 38 944 89 43 5 32 4 7 : 8 2 5 0 
Scientific and eechanical eeasering instreeents. 381-82 313 26 27 i 20 1 3 0 3 2 2 0 
Optical, sergical, photographic, and other 
fastrements.ccccccccccccccecccccccsceccessecees 383-87 63! 63 16 4 12 3 4 | 5 0 3 0 
Other aanefacturing industries. .cecccssccceseecees 27, 31,39 401 24 23 4 42 5 6 1 9 2 0 
10-17,41-67,737, 
Wenaanefactering industries...cccscccsecssecseeees 739,807,891 2,101 72 27 2 14 17 20 10 20 9 10 2 


SOURCE: Wational Science Foundation, SRS 


Table B-il. Company research and developaent perferaed eutside the 
United States by U.S. domestic companies and their foreign 
subsidiaries, by selected industry: 1974-86 


(Dellars in aillions) 


Industry SIC code 1974 §6. 1975: 1976 


1977 


1978 


Total ecccccccscccsccccccccccccscccs eeseseessessessecs $1,300 $1,454 $1,659 $1,877 $2,209 


Feed, kindred, and tobacce predects(1)... 20,21 27 23 29 
Chesicals and allied prodects....-.sssee. 28 208 269 312 
Indestrial and other chesicals......... 281-82, 284-89 82 85 108 
Dregs Gd BEM Cine ec ccccccccrecesccess 263 126 184 204 
Petroleua refining. ...ssscccccccccceccens 29 (3) (3) (3) 
Stone, clay, and glass prodects.....sse0s 32 7 7 (3) 
Primary @etalseccsrccccsccccsscccsccccees 33 3 9 12 
Fabricated aetal prodacts...cccceccsecece 34 (3) (3) 22 
Machinery-cocccccerccsccccscccesesscocece 35 258 331 352 
Electrical equipment..ccccccccecsescccees % 238 245 278 
Radie and TV receiving equipaent....... %S (4) (4) (4) 
Comaunication equipaent....ccccsecccres 36 
Electronic components..cccccsccccccsecs 367 4 7 9 
Other electrical equipeent.....csseeeee 361-64, 369 (4) (4) 6 


Transportation. .ccccccscsccccccccscecvecs 


Meter vehicles and ether transportation 


CGUIPBERE. coccccercccccecseccsccvcsers 371, 373-75, 379 364 373 423 

Aircraft and @issiles..cscsccsccseceece 372,376 42 39 41 

Professional and scientific instrenests.. 38 39 49 69 

Otier sanefactering industries.......00e. 22-27 ,30-31 , 39 111 105 137 
10-17 41-67, 737, 

Wonsanufactering indestries....sccceseees 739,807 ,891 3 4 4 


Wete: Data are reported in current U.S. dollars. 


(1) Until 1984, tebacce products, SIC 21, was incleded with “other sanufactering industries.° 


(2) Data have been withheld te aveid disciesing operations ef individual companies. 
(3) Incheded in the other sanefactering industries group. 
(4) Met separately available but included in total. See general notes. 


SOURCES Wational Science Foundation, SRS 


32 
332 


133 
199 


8! 
144 


43 
395 


151 
244 


(3) 
(3) 


(4) 


1979 
$2,754 


| 
500 


199 
301 


(3) 
(4) 

il 
(4) 
334 
445 


1980 
$3,165 


34 
603 


245 
357 


141 
21 
il 

(4) 

599 

431 


1981 
$3,393 


62 
715 


267 
428 


194 
18 
9 
30 
612 
475 


(4) 


1982 
$3,097 


65 
684 


313 
371 


131 


1983 
$3,276 


65 
732 


334 
378 


100 
9 
i! 
23 
S71 
483 


(4) 


(4) 
61 


874 
(4) 
(4) 


(4) 
105 


16 


1984 
$3,618 


73 
793 


363 
430 


% 
19 
10 
21 
728 
538 


(2) 
(2) 

77 

63 
898 
(2) 
(2) 
264 
161 


17 


Table B-12. Coapany fends fer R&D performance by selected industry: 1966 actual and 1987 projected 


indestry SIC code 

Total ccccccccccccccscccsccccccsscccsesccceses secsessssseseess 
Chesicals and allied products...cccscccccssccccecces 28 
Industrial chesicals....cccccscscccccsecccesccces 281-82, 286 
Machinerys.ccccccsccccccccccccccccccccscccessescsess 3S 
Electrical equipaent..ccccccccccccccccccccsecccsccces 3b 
Communication equipaeat....cscccccscscccccccceces 366 
Meter vehicles and aeter vehicles equipaent.......-- 371 
Aircraft and Gissiles..cccccccccsccscccsececcccecess 372,376 


All ether UNGUSEHIES ec ccccccccccccccscccseseceseceses ®eeeeeeseeeeeee 


(1) Data have been withheld dee to iaputation ef sere than 50 percent. 


SOURCE! Watienal Science Foundation, SRS 


33 


{[Dellars in eillions) 


Actual 1986 
$52,847 
8,773 

3,812 


9,239 
10,460 


5,155 
7,253 


4,141 
12,981 


1987 (projected) 
(1) 

9,368 

3,973 


12,371 
(1) 


(1) 
(1) 


4,250 
16,687 


w 
P= 


Table Bid. Federal fends fer research and develepeeet by industry and 


size of company: 1957-38, 1963, 1967, 1972, and 1974-% 
Industry and size ef coapany SIC code 
Fetal ccccccccccccccccccccccccoccccece eccccccce eeccccceccccocosce 
Distribetion by iedestry 

Food, kindred, and tebacce prodects(3).....--.--++- . 20,21 
Textiles and apparel ..----ccccccsccesecccrccesecens 22,23 
Leabrr, wood prodects, and fersitere........--+++. ee 4,3 
Paper and allied products... -000-scececcccccccsccces % 
Chesicals and allied prodects...-----cceecceseseees . 2 
lodestrial chewicals.<...ccccccccccccccccccccecess 701-62,206 
Brags and Sedicines...--+e-eeesesecceececees eoccce 283 
Other che@icals...ccccccccccccccccccccccececsseces 204-65 , 287-09 
Petralees refining. ..+---scccccccccsccseescecesceees ra) 
Rubber pregects..-..ccecceccccccceveeccecccceeceeces A”) 
Stone, clay, and glass prodects....---cccccceceesees 32 
Primary Getals<«--ccccceccccecscccceccesscceccessees 3 
Ferrees setals and prodects...---..scccecesccsceee 331-32, 3398-99 
Geaferrees eetals and prodects......+--cecccsscess 333-% 
Fabricated eetal prodects«-.--ccecccecceccvceecseces M 
Machinery -----cscccccccccccccccecseseecseccccueesess 3 
Ottice, coupeting, and accoceting cachines........ 337 
Other sachinery, except electrical....-....seseses 351-56, 358-59 
Electrical equipeent....c-cccccccccececsecesencenecs % 
Radic and TV receiving equiparat.......-...+s0.00s ¥S 
Electronic components. .cccccccccccecsccceecececees 4? 
Other electrical equipeeet..-......2-ceccesecseses 1-44, 469 
Transportation equipeeat......-cceeccseccccsveceeces v 
Meter vebicles ead seter vebicles equipecst....... 1 
Other treespertation equipoernt......--e.sceceeeees 373-75, 379 
Aircraft and @issiles.....cccccccecccccccccsccccs ° 372,3% 
Professional aed scieotific iestrements............. Me 
Scieetific and eechanical ceasering iastresents... 31-82 

Optical, surgical, photegraphic, and ether 
MDGRPOMOOEG« «cn ccccccccccccssccececsceeececscceecs 363-87 
Other esocfactering iedestries.....+..-.ssesceeeees 27,01,39 
10-17 ,41-67,737, 
Meseseetactering indestries....-ccccccecceseccsesees 739,007 091 

Distribetion by size ef coapany 
(based ce sender of capleyees) 

1066 Chan BO. ccccccccccccccccccccccccccsccccccccccs cocccevcccececcese 
BOO be VPP. ncn ccceccccceres ecccccce cccccccccccceses eccccccccccoccoccs 
5,000 te 9,999. nc ccccccccccccecceceseeeeeeees Cccccce cocccccccccosccoes 


57 1938 
64,335 64,759 
) t 

(2) (2) 
(2) (2) 

t) 6 

a] 12% 

© itd 

6 2 

9 14 

il 12 

v 21 
(2) (2) 

$ 14 

i 2 

4 12 

a 3 
272 ay 
(4) (4) 
(3) (3) 
1,1% 1,337 
(6) (6) 
318 “$ 
678 122 
19 ™% 
2,273 = 2,26 
109 137 
« 3 

a a 

% 2 

¢ 62 

167 233 
2% 202 
3,02 4,324 


(1) Date have bees withheld te aveid disclosing operations of individsal Coapasies. 


(2) Met separately available bet iecleded ie tetal. See geveral eetes. 


(3) Uetil 1984, tebacce prodects, SIC 21, was incleded with “other eanelacteriog lodestries.° 


(4) Data not tabelated at this level prier te 1972. 
(3) Bata not tabelated at this level prior te 1977. 
(6) lecheded in the other electrical equipoent group. 


SOURCE: ational Science Foundation, SRS 


{Dellars ia eilliens} 


1967 


1972 


68,017 


1975 


1976 


69,561 


1977 


1978 


1979 


$12,518 


9 
59 
228 
1,179 


10,132 


$14,029 


uM 
aaa 
432 
1,130 


424 
32 
619 
1,225 


19821983 19841985 
$18,483 $20,542 $23,162 $26,830 
(2) 2 (1) 
(2) 2m WwW (1) 
0 ¢ 0 0 

0 2m wow @ 
434 as 22 «6 
423 “a 806022 
(2) mm wD ww 
(2) 2m wo Ww 
(2) 2 «WD (1) 
(2) 2” ) 
(2) 2 (1) 
279 2 6) 
(2) 2m wo ww 
(2) (2) 32 a 
se 62 61 a 
057 «1,038 1,216 1,536 
(2) (7 8=6) (1) 
(2) 2m ww wW 
4,593 5,286 5,956 7,032 
(2) mm wo ww 
2,182 2,572 3,113,593 
391 “0S (a SO 
(2) @ WwW (1) 
(1) (1) 

a7 S65 C~«~a TT 
(2) 2m Ww WwW 
9,77% 10,405 12,228 13,72 
623 639 tit«éRT 
(2) 2 WwW (1) 
(2) 2 «W (1) 
(2) 2 «@ (1) 
94 = 1,022 1,215 1,529 
4907S 
TT) ne 3. 

5% 620s ta 
aes SD 
1,406 1,068 © 2,172.2, 160 
15,511 16,701 19,235 22,599 


23,604 


Se 


Table 8-14. Federal fends fer research and develepaent by 
industry and size of company: 1986 


ladestry SIC code 
Tetal 
Total cccccccccccccccccccccccccccccccccccscccs coccccccccccoccecs $27 , 782 
Food, kindred, and tebacce PPOGECES «-ceccccecesscess 20,21 (1) 
Textiles and APPOPEl on ccccccccccscseseccsscescsseess 22,23 (1) 
Luaber, weed products, and furnitere....-..ssscceees 24,25 (1) 
Paper and allied products..-.ccccccccccscccscssecees % (1) 
Chesicals and allied prodects..--cccccscscccsccsecss 2 248 
ledestrial Chemical sscccccccccccccccccccccsccecese 281-82, 206 247 
Dregs and WOOD CARES «cc ccccccceseccccececccsecceces 283 (1) 
Other chesicals...ccccssccccecccrecccsecsscesseees 204-85 , 287-89 (1) 
Petreless POP DRIOGececceccccccccccecesesescssseseess rs] (1) 
Rebber PROGRES. cccccccceccccecececsccsscscssesssess % 300 
Stone, clay, and glass prodectss...csccccseeceeeeees 32 (1) 
Prisary Betalscocccccccccccccccccccccccceccccescecce 3 (1) 
Ferrous setals and prodects...-.ccescsccsccecssses 331-32, 3398-99 (1) 
Wooterrees setals and products. ..cececcecscceseces 333-% 7) 
Fabricated etal prodects....cccsccccesccssssesecess M 78 
Machineryscccccccccccscccccccecccccccsessccceeseeses 33 1, 4% 
Office, competing, and accounting sachines........ 337 (1) 
Other sachisery, except electrical...csecccccseees 351-36 , 338-59 (1) 
Electrical equipment. ....sccccccsecseccscessssessees % 7,569 
Radio and TV receiving equipeent....scscceseecsees %S (1) 
Communication equipoent....ccccccccccccvecseescees 366 3,609 
Electronic compenents...cccccecescscccsseseseceecs 7 $83 
Other electrical equipornt....ccscccccececccceeees 361-64, 369 (1) 
Transportation equipaent...ceeccsccecccsescecesesees 0 14,041 
Meter vebicles and soter vebicles equipeent....... 371 (1) 
Other transportation equipoent...-ssccecccerseeees 373-75, 379 (1) 
Aircraft and @issiles..+.cccccccccceccesesessevess 372,376 12,099 
Professional aed scientific iestrements........++0+. 38 ead 
Scieatific and eechanical eeasering instresents... 381-82 (1) 
Optical, sergical, photographic, and ether 
MOGtrementecccccccccscvcccccccccccvevseeccseeeees 383-87 (1) 
Other sanefactering indestries..-.cececcesecseeeeees 27, 31,39 (1) 
10-17 ,41-67,737, 
Wonsanefacteriog indestriesss.-ssscccesececsessssees 739,007 ,691 1,616 


(1) Bata have been withheld te aveid disclosing eperations ef individeal coapanies. 
(2) Bata have been withheld due te iepetation of core than 50 percent. 
(3) Less than 90.5 eillica. 


SOURCE! ational Science Foendation, SRS 


Less than 
500 


— 
—_ 
— & 


BeBeSeceocece 


500 te 


{Dellars in silliens) 


Companies with tetal eapleyseat ef-- 


1,000 te 


$742 


5,000 te 
9,999 


$766 


10,000 te 
24,999 


(1) 


25,000 er 
eere 


$23,604 


9€ 


Table 8-15. federal fends for research and develeporat by selected indestry and agency! 1965-77, 1979, 1981, 1983, and 1985 


BATA WOT COLLECTED Fam 1906 
ledestry 


Total cccccccccccccccccccccccccceces 


Chesicals eed allied predects.---cecceres 
Machiaery.«ceccceccecccccceccssescceeescs 
Electrical equipectt----++-+seseeeeeeees 
Beter vebicles and other traaspertaticn 

PL Pee 
Aircraft eed Ohesh beds «ce veccccecceccccess 
Ober fadestrieg.ccccccocccccccceccscsece 


Tebal << ccccccccccccccecsccescccencs 
Chesicals sed allied predects....-----++- 
Machinery. «---ccccceveccccecscesseceesess 
Electrical equiperet....eccccecceeesecees 
Meter vebicles sod ether troespertaticn 

Dt See eee 
Rircraft and ebesilet.««ccccccccccccceses 
Other fedestrbebccscccccccccccccccceccecs 


maga (2) 


Fetal cccccccccccccescessccscccccces 
Chesicals aed allied prodects.......+.+++ 
is Dee ee ee 
Electrical equipeeat..---escereceeseceees 
Meter vebicles and ether transportation 

| a See 
Aircraft and ebastlets.cccceccccccercces 
Other dedestried.-ccccccccccccccccccccees 


Total ««ccccccccccccccccccececeeeecs 
Chesicals and allied prodects........0+06 
i Ls Ree 
Electrical equipeeat....ccccceccsecseees 
Meter vebicles aed ether treespertaticn 
Aivreratt ed Sheet ledeccccccccccccccceecs 
Mber iT. lial, EERE EEE 


371, 373-15, 379 
372, 3% 


371, 373-75, 379 
m2 


(i) Bet separately evellable bet techeded te total. See geseral setes. 
(2) For 1963-75, ‘ends wore based oe approxiaately 175 coapesies leading ie Federal R49 fends; 1975-85 fends ars based oe al) companies reporting Federal 260 fends. 
(3) Bate net tabvlated for this egeecy prier te 1979. 
(4) Bata hove bees withbeld te aveid disclesiog operations of iedividesl conpasins. 


(3) Bate have bees withbeld dee te lapetation of 50 percest or core. 


SEUACI*® Gationel Science Feendstion, SRS 


(bellars ie eilliess) 


(3) 
(3) 
(3) 
(3) 


(3) 
(3) 
(3) 


1%? 


+8, 45S 
210 
322 


2,2% 


(3) 
(3) 
(3) 
(3) 


(3) 
(3) 
(3) 


(3) 
(3) 
(3) 
(3) 


(3) 
(3) 
(3) 


1 
2 


«2 
1,607 


1979 198! 


$12,518 816,382 


Me 421 aae Fas] 
33S m i1,i0) i,Sh 
+, 3,920 5.2% 7,632 
(1) (1) (1) (@) 
3,040 $52 16,405 13, 72% 
(1) (1) (i) (4) 
$7,939 810,560 614,275 82,497 
= Cig 3S (3) 

M1 Pa *?)60— oi,In 
1,920 862,55 3,573 S08 
(i) (i) (i) i@) 
4,200 866,125 «8195S (11,285 
(i) (1) (i) (4) 
61,706 682,306 62,10 (5) 
(i) ()) (1) (3) 
rT 61 (1) id) 
72 MV? 7” 123 
(i) (1) (1) (5) 
1,221 1,705 861,789 (3) 
119 7 (1) (4) 
$1,575 81,976 61,909 62,839 
(1) (1) (1) (3) 
(1) (1) (i) (3) 
1 Si 0S t,672 sit at 

iT} 2 Ps | (3) 
733 340 169 bia] 
287 by} 275 See 


Le 


Table B-16. R4&D-perforaing coapanies reporting Federal R&D funds 
by industry and size of company: 1986 


Industry 


SIC code 


Fatah cccccccccccccccccoscescocees eteeeeteeeeeeeeeese 


Food, kindred, and tebacce products... 
Textiles and appare]...sccsecccecsesces 
Leaber, wood products, and fernitere... 
Paper znd allied prodacts....s.cceseees 
Chesicals and allied predects.....-.+0. 
Tadustrial chesicals..ceccsscecee se 
Drags and wedicines..cccceseccccccees 
Other chemicals...ccccccccccccccccens 
Petroleus refining....-ssccccceccccsees 
Rubber products....cscccccccccsccsceees 
Stone, clay, and glass predects........ 
Prigary @etals...-ccccccccccccccccccecs 
Ferrees setals and PPOGECES .ceeecees 
Wenferrees eetals and procacts....... 
Fabricated aetal prodects....ccccccsers 
Machinery: scccccccecseccccccccceccccces 
Office, compatiog, and accounting 
BOCKIMES ec cccccccccccccccccssceseces 
Other sachinery, except electrical... 
Electrical equipaent..cccsssccccceccces 
Radio and TV receiving equipeent..... 
Coasenication equiparat....ccceseeese 
Electronic components.....ececcceeees 
Other electrical equipoent.......+0.. 
Transportation equipment......seccseees 
Meter vehicles and aeter vebicles 
equipaent.cccccccercevsecevesscesess 
Other transportation equipacat....... 
Aircraft and wissiles...ccsccccseeees 
Professional an scientific iestresents 
Scientific and eechanical eeasering 
fnstremeats..ccccccccsccccccvcccsess 
Optical, surgical, phetegraphic, and 
other instremeats....cccceceeveccces 
Other sanefactering indestries.......+- 


Moneanefactering indestries.....+-++++- 


SOURCE: Wational Science Foundation, SRS 


20,21 

22,23 

24,25 

26 

26 

261-82, 286 
283 
284-85 , 287-89 


367 
361-64 ,369 
37 


371 
373-75, 379 
372,376 
38 


381-82 


383-87 
27,31,39 


10-17,41-67,737, 


739,807 , 691 


Tetal 


Less than 500 

Federal 

9,411 144 
137 0 
244 i 
119 0 
21 0 
1,073 0 
269 0 
89 0 
695 0 
37 0 
632 | 
8 0 
455 2 
370 0 
85 2 
365 | 
2,101 9 
145 8 
1,956 | 
1,472 16 
71 | 
2% 6 
667 0 
38 9 
103 a4 
13 0 

29 0 

61 a4 
047 3 
307 2 
540 i 
3465 3 
1,134 64 


500 te 999 


Tetal Federal 


472 


Berea aden Bsiawk# = 


30 


_— 
ne NewS Pew @ YY oeoeoecocrocoocoococoelcOCCcUOCl ol 8 Oo So oO 


nv Pr So Oo 


o 


Coapanies with tetal eapleyaent ef-- 


1,000 te 4,999 


Tetal Federal 


666 61 
47 0 
23 0 
24 0 
24 0 
33 i 
il i 
it 0 
31 0 

2 0 
23 2 
15 0 
40 3 
23 1 
15 2 
43 3 
#8 9 
y 1 
73 8 
83 15 

6 6 
ii 6 
28 6 
38 3 
47 5 
30 0 

8 0 

9 3 
39 10 
21 6 
18 4 
37 I 
66 12 


5,000 te 9,999 10,000 te 24,999 


Tetal Federal 


164 


— — ~- — 
i i ie ae a ee | 


oer n Ne = Uw & 


a on — ww 


anu 


ny @onrnon oon nh Oo SO § © 


ano OoONM RHR SO 


— — = cd 


Tetal Federal 


172 


SrBaeus 


NO = - - 
—_— — ea wow rer @Oeuie wo Ww 


~“2oeouwe w~ 


w a & — & 


ao - 


wn ower hewn nowaeawn @3oSooO = 


crw ff CO ® ww oO 


nv & Oo FH 


25,000 er aere 


Tetal Federal 


110 55 
14 0 
5 0 
2 I 
4 1 
10 5 
6 5 
3 0 
1 0 
8 5 
! ! 
3 l 
5 4 
4 3 
1 I 
1 0 
it 4 
7 3 
4d I 
12 if 
0 0 
6 6 
3 3 
3 2 
18 16 
6 4 
1 l 
i! il 
5 
2 2 
3 2 
3 0 
8 2 


8e 


Table B-17. Industry-adsinistered federally 
fended research and develepaeat ceaters— 
coapesition of werkferce and funds by 
character of werk: 1904-06 


[Dellars in sillions) 


Itea 1984 1985 

Total RED fends(1)....... $1,739 $1,863 

Basic research.ccseeees 1% i3! 

Applied research....... 347 630 

Bevelopment...cecceceee 1 ,056 1,102 
Janeary 

1985 1986 


Fell-tiee-equivalent acaber 
of R&D scientists and 
engineers 9, 964 9,833 
March 
1984 1985 
Tetal eapleyaeat......+.. 28,552 28,570 


(1) All ef these fends were devoted te Federal 
R&D activities. 


SOURCE: Wational Science Foundation, SRS 


1987 


9,793 


Table B-18. R&D-perferaing companies in aanefacturing and 
sonaanufacturing industries by size of company! 


Size ef coapany 
(based on neaber of eapleyees) 


ee 


Less than SOQ. ccccccccccccccccccccccess 
SOO te BG. nccscccccccscscceccccceccess 
1,000 be 6,999. cccccccccccccccccccceecs 
5,000 te 9,999. ccccccvsccsecccccccecees 
10,000 te 26,999. .ccceseccccccecesecees 
25,000 OF BOFOeccccecescssccecceseeeecs 


SOURCE: Wational Science Foundation, SRS 


1986 


Nuaber of coapanies reporting 


Tetal 
10,995 


9,411 
472 
666 
164 
172 
110 


R&D funds 


Nane- 
facturing 


9,69 


Nonaanu- 
facturing 


1,299 


1,156 


eoSier 


6€ 


Table 8-19. Percent of tetal, Federal, coupany fends, and net sales of R&D- 
perforaing companies ranked by size of R&D prograat 1972, and 1974-86 


Coapanies ranked by size 
ot R&D pregrae (1) 1972 1974) 1975 s:1976)Ss«1977s«1978 = 1979s 1980S 1981) = 1982): 1983) Ss «19841985 1986 


Percent of tetal R&D funds ranked by size of tetal R&D fends 


First @ (1-€)eccccccccsesccvees 18 20 20 20 20 19 20 17 18 20 19 17 18 22 
Mext €@ (S-B).cccccccccccccccees 16 1S 15 14 id 14 13 14 12 12 il 13 12 12 
West 12 (9-20). .-ccccccccescees 21 21 19 20 19 9 19 18 20 19 17 17 17 17 
ext 20 (21-40). ccrccecenecees 12 il 12 12 13 13 13 13 12 13 13 13 13 i3 
Mext 60 (41-100). .ccccccscccees 13 15 15 13 15 15 15 15 18 16 17 18 16 16 
Mert 100 (101-200)......scceves 7 8 8 8 9 9 9 9 q 9 9 9 9 9 
Wext 200 (201-400)......ecseeee 6 6 6 6 6 6 6 6 6 6 6 6 3 6 


Percent ef Federal R&D funds ranked by size of Federal fends 


First @ (1-@)cccccccccccscccecs 0 29 30 
Hext 4 (SB) oc ccvcccccccccceccs 15 iS 16 
West 12 (9-20) oe ccccsccccccccccs 2% 27 8 
Next 20 (21-40) evcccccccceccces 17 16 17 
Wert 60 (41-100)...0+..seeeee0s os? 
Wert 100 (101-200)-.....eseeee. 1 2 4 
West 200 (201-400)... .ccecccceee 0 0 0 
Percent of company R&O funds ranked by coapany RED fends 
Firat € (8-@)cccccccccccccccces 2? 23 23 
Wext 4 (SB) wcccccccccccccccees 8 7 8 
Wert 12 (9-20). cccccccccccceses 12 12 13 
Wext 20 (21-40) oncccceccccccece 12 12 13 
Wert 60 (41-100).....sseereeees ee 
Wert 100 (101-200). cccscccccees il 10 10 
Next 200 (201-€00)-..++eeseeees > 9. 
Percent of net sales ranked by size of total R&D fends 
First @ (f-@)eccccccccccecccecs 1 8 q 
Wext 4 (SB) wc ccccccccccccccese | r 5 
Wert 12 (9-20). ..seeesseeeeees 5 §$ 8 
Wert 20 (21-40)...eeeeeeeeeees > 8 
West 60 (€1-100)ccccccccccccces 12 12 12 
Wert 100 (101-200).+-.s0eeseee. Ton nT 
Wext 200 (201-400) «.ccccceecees 14 15 16 


(1) Companies were ranked individeally fer each years theretere, particelar coapanies comprising the size groups @ay have changed free year te year. 


SOURCE: Wational Science Foundation, SRS ‘ 


Table 8-20. Met sales ef R&B-perferaing coepanies by indestry 


and size ef coapany! 1985-86 


ladestry 


Fetal ccccccccccccccccccccccccccccccccccccccss 


Feed, tindred, and tebacce products....--++-++0-+- 
Textiles and appare)«-----cccccccccccesccseseseeces 
Leaber, weed products, and fersitere...----- evccece 
Paper and allied prodects.------cceccccsecccsereees 
Chesicals and allied prodects...--------cccecseeees 
Indestrial chemicals. «---cccceccsccecccreecscecees 
Brags and eedicines--.-.-.-- ccccccccce 
Other chesicals.....--cceccccecccececes ccvcecoces 
Petrolews refining-~-----+-ceccccceccecereccceceees 
Rubber prodacts...---ccccccecccccsseveccecssceesens 
Stese, clay, and glass predects.--.. eeeseeceees sees 
Prigary Getalde---eccccccccceccserecessecccscserees 
Ferrous @etals and prodacts...-+.-ceescccccccees e 
Meaterrees eetals and prodacts...---+--ecceceees 
Fabricated eetal prodacts..-.---sceesececcsecescees 


Machinery. .--cceeesccceecees PITTITITITTTT TTT TTT Te 
Office, competing, and accounting sachines-....-. 
Other eachivery, except electrical..-.-+++-++++ . 

Electrical equipoeat...-..seccsececseeees eccceccece 
Radie and TV receiving equipoent.......... ccecece 
Commenication equip@ent......--sccceeeeeee soccces 
Electromic components... .-.eccecsccceeeees occccce 
Other electrical equiparat..........+-00+ ceeccces 

Transportation equipeeat....... eeeccescescecccess ee 
Heter vebicles and eeter vebicles equipocat...... 
Other transportation equipment......----eeceeees ; 
Mircratt and isi less. cecccccccccececcececeeeees 

Professional and scientific instresents......--..-- 


Scientific and eechanical eeasering instresents.. 
Optical, sergical, phetegraphic, aed other 


TT iiis 1 11 CEREE EEE EEE ecccece eeccee 
Other eanafactering industries. .-..-ceececseeeees ee 
Mensanefacteriog inéestries eeeree eeeeteeee eeeteeeeeee 


(1) Data have been withbeld te aveid disclesiog operations of individual companies. 
(2) Data have been withbeld dee te iapetation of 50 percent or sere. 


SOURCE! ational Science Feendation, SBS 


SIC code 


38 
331-32, 3398-99 
333-% 


373-75, 379 
372,376 

3% 

381-82 


383-87 
27,31,39 


10-17,41-67,737, 


739,807,891 


Tetal 


$1,949,752 


229, 888 


Companies with tetal eapleyeent ef-- 


1,000 te 
4,999 


$205,467 


(2) 
(2) 
6,575 
(2) 
19,990 
4,115 
5,197 
10,688 
6,812 
5,110 
(2) 


(Dellars in eilliens) 


5,000 te 10,000 te 25,000 er 


9,999 


$210,640 


24,999 


sere 


$397,012 $1,021,089 


71,187 


Tetal 
$1,886,975 
202,034 


0,127 
M657 


246,120 


Less than 
500 


$73,180 


5,428 
2,224 
1,388 
1,277 
8,078 
2,323 

(1) 

(1) 


Companies with teta) eapleyeeat of -- 


1,000 te 
4,999 


$212,687 


26,533 
6,336 
1,701 
8,316 

20,409 
4,120 
5,514 

10,776 

(a) 
6,377 
4,224 

(1) 
6,274 

(i) 

10,350 

23,788 
5,493 

18,295 

16,258 
1,007 
2,473 
4,558 
8,219 

11,008 
6,075 
2,979 
1,953 
6,351 
3,241 


3,110 
9,172 


43,159 


5,000 te 10,000 te 25,000 er 


9,999 


$185,387 


24,999 


sere 


$375,097 $1,002,077 


12, %9 
5,438 
6,610 

31,037 

47,282 

12,091 

22,515 

12,676 

aa 

14,195 

13,263 

24,472 

12,792 

11,680 

12,553 

22,899 
5,113 

17,786 

Yo 638 
5,970 
8,092 
6, %2 

15,614 

16, 981 
9,251 

(1) 
(1) 
5,469 
(1) 


(1) 
13,2% 


57,555 


106 , 44) 
9,521 
14,513 
20,759 
72,678 
50,634 

(1) 
(i) 
137,%51 
(1) 
10,143 
(1) 
29,322 
(1) 
(1) 

35,275 
41,612 
13,663 

125,34! 

0 

64,490 

(1) 

(1) 
274,228 
177,175 
(1) 

(1) 
28,345 
(1) 


(1) 
(2) 


%,272 


Table 8-21. 86D fends as a percent of wet sales in RED-pertorning 
sanefactering coapanies by industry and size of coapany: 
1957-38, 1963, 1967, 1972, and 1974-86 
(Percent) 
ledustry aed size ef coepasy SIC code 1957 «1958 6193 «19%7 1972 1974 1975S 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 199% 
Pabab covccoccccccccccevoccccccocccceccccccecce Se CeCe eee eee eee ee 3.4 3.8 4.5 4.2 3.4 3.4 3.1 3.1 2.9% 2.9 2-6 3.0 3.4 3.8 3.9 3.9 4.4 4.7 


Bistribetion by industry 


Food, tinéred, and tebacce prodects(2)...-.....-.--- 2,25 83 83 O46 05 04 0 Oe OO Oe OO OO Oe) ac) aia ‘v (3) 
Textiles and apparel. -~----0-sceccseececcceecceecces 22,23 (1) = «6.3 05 65 04 6.4 0.4 0-4 86.4 04 80-4 6.4 (1) (1) (1) (3) (3) (3) 
Leaber, weed products, and furnitere......-...-...+- rr | ee ee a so oe © ee © ce i a ee (3) 
Paper and allied pre@acts.........sccceeeccscecceees % 068 0.7 08 0.9 #O8 06.8 0.9 1-0 90.9 0-9 1.0 1-0 (1) 1-2) () (}) (3) (3) 
Chesicals and allied prodacts...-.---+-.sseceeeceeee e@ 35 38 43 4b 3G US OUP OL OS OU US OG OOOO 
Fadustrial che@icals.«-.+.--.cccceccccccccsceccces 71-02,20 5-0 5-4 SE 48 8 OS OG OU OS OS OL? OLS? 
Dregs and Gedicines««.----scececcccecccecceccceecs yer ee oo | 4.7 1 6-5 6-3 6-4 6-3 6-4 6-2 6-1 6-2 (1) (i) (1) (>) 8.3 (3) 
Cther chenkcalseccccccccccccccvccsccccccccccccceces 204-85,287-89 1.3 1-5 2-8 2.3 87? 6 1? 87) 66-8 618 Os 2.7 a) 
Petroleas retining--.----. tee eeeeeeerereeesereeseees \. en ee | 1-0 80-8 0-8 8046 606-7) 066 «606-7 6.7 6.7 O06 = © @® @® (3) 
Mebber predects.«.-.-.cecccccccccccccecceccceveccccs MW 1-7 88 230 89) 2 2S 2S OD 1-9 19 #22 () ( & @& @ 29 
Stooe, clay, and glass prodects.......--ecececeeeces 2 @) #8 @) 1-6 8618 81-7) 4.7 1-20 08-2) 8-3) 6063) 60 OU a Ose (3) 
Prieary BORIS. oc ccccccccccccccccccccccceccccccccccce 3 6.5 6.7 6.8 6.8 0.7 0.4 0.8 0.8 0.7 0.7 6.4 0.7 0.9 1-1 1.3 (3) (3) (3) 
Ferroes eetals and prodacts...----csececceeececes 331-32,339-99) (1) 06 TB OS OKO (3) {(3) 
Meaterreus eetals and prodects.......00.eccccccces 3-k% (i) 6.7 1.1 1.0 06.9 1-0 1.2 1.2 1-0 08 6.7 6.7 (1) (1) (1) 1.3 1.5 1.7 
Fabricated wetal prodects......---cceecsecseceevcces 4 1-6 1.7 1-6 1.3 1.1 1-2 1-2 1.2 1.2 1-1 1-1 1.4 1.4 1-3 1-5 1-6 1-5 1.4 
tl Ls LELEEEELEL EEE ELE EEE EEE EEE eee 35 3.4 3.8 4.2 @2 4.3 4.6 4.8 4.9 4.9 44 45 5.0 4.9 $5 5.9 6.0 6.9 7.4 
Office, competing, and accounting eachines........ 7 ©) © © @ Ue 16 120 1 OS oe oe 12006 6G) (3) (3) 
Other sachisery, except electrical..........-.+- 351-56, 358-59 (5) (3) (5) (3) (3) (5) (5) (5) 2-2 2.1 2.1 2.3 (1) (1) (1) (3) (3) (3) 
Electrical equiporet......<+<0ccccccccceeecccceseees % 6 10-3 10-1 86 Tl 666 65S 67 6-9 5.8 60 66 68 O77 OOO 
Radia and TV receiving equipornt...........0.sc0ee 4S (6) (6) (6) 1.9 1-6 1.7 1.4 1-4 1-8 1.8 25 4.3 (1) (1) (1) (3) (3) (3) 
Coamenication equipeeet............+. eccccccecccce yee 8.7 7.6 7.6 76 7.7 7.7 88 fF 96 WS 12-5 10-1 11.0 H1-4 
(i) 8-3 13-6 16.3 
& Electrosic componeats.~~--.+.0seecceececesececcees Ay 5-9) 62 6H 7D eB POP KOKO 
Other electrical equipwrat.....---ccescccceeeccces Mo1-64,569 (1) HF 7S SS SO SOS OS OOO (3) (3) (3) 
Transportation equiporat..........cccecccecceecevuce vy (3) (3) 8.4 
Meter vebicles aed eoter vebicles equiperat....... v1 TS ee oy Me Cy Se 2) 
2.9 4@2 3d 3 
Other transportation equiperat............seeceees 373-75, 379 ee ce oy ) ec | | | er (3) (3) 
Aircraft and Gissiles«---ceccceecceeeeecseeeneeees 372,376 16-8 17-7) 26-7 19.7 te GE 12-72-7303 AS31269 13-7) 80 T?6?8 16-9 15.7 
Professional and sciestific instreseats............. 3 70 78 59 5 59 ft SF) 2 6S OU OOS OO OOS tn 10-5 
Screatific and eechanical eeasering instrenents... Wi-e2 9S 10-20 OE 8 OS SOS a as (3) 
Optical, sergical, photegraphic, and ether 
ate) Ce evccceces 33}-87 5.2 6.3 6.9 6.0 6-6 6.7 6.3 6.4 6.8 7.2 6.9 (1) (i) (1) (3) (3) (3) 
Other eanefactering industries... .....cccccccccecces 27,31,39 (1) 1.3 0.7? 06 06.8 0.9 0.8 0.7 0.6 05 O04 6.4 (1) (1) (1) (3) (3) (3) 


Distribetion by size of company 
(based om eeaber of eapleyees) 


Less than SOO... ..cccscccs TTTT TT TT cccccece Cccccce cocccccceccccesocs 1.8 1.3 1.9 1.7 1.7 1.8 1.6 1.7 1.5 1.6 1.6 1.4 1.5 2.1 1.7 1.5 2-1 2.8 

SOO te PPP. 6c ccc cccccccncccncns scccccecces pecccccee cocccoces eeccecees 2.0 2.0 2.2 

1,000 C0 4,999. . cc cccccccccceecccereceeeeceeeee e00ce coccccccccosococs i868 1.8 2.4 . 1.7 1.5 1.4 1.4 166 i6 1.8 1.7 9 #49 24 2.4 2.5 

5,000 te 9,999... cece cccccceeeeeeneeeenees esccees O00 eeeveeveccccoscecs 24 #69 88 18 19 20 fa 48 2-4 18 61.9 2.0 2.5 

10,000 te 26,999... ...cecuee Coccrccecccoccecccseccce cvercccece ovccecee ee 5.3 1.9 1.6 1.7 1.8 1.9 1.9 1.7 1.9 2.8 3.0 3.0 3.1 
$.2 

75,000 or eore........ sccecee peccccccccocccs ecccccce eecccevececes secce 470064200 @5 40200 40200 60 3B 4 SSS 


(1) Met separately available bet iecleded im tetal. See geaeral estes. 

(2) Wetil 1984, tebacce predects, SIC 21, was iecleded with “other sanetacturiog iedestries.* 
(3) Data have beee withheld te aveid disclosing operations of individea! coapanies. 

(4) Bata aot tabulated at this level prier te 1972. 

(3) Bate eet tabulated at this level prier te 1977. 

(6) lecheded i the other electrical equipoent qreep- 


SWOTE: Mational Scieace Feendation, SPS 


Table 8-22. Coapany G63 fends as 2 percent of eet sales se B6P- 
perferaieg aavefacteriog companies by tadestry and size of company: 
1957-38, 153, 1967, T9T2, and 1976-% 


[Percest) 
ledestry and size of company SIC code cles Mah San DA Pee) en 
a pececeeecesouseeouceoress eeveseucecocoseres 15 16 4-9 28 #266 2-0 20 2060 2-0 26 #=1-9 2 22 246 26 2-6 29 32 
Bistribetion by redestry 

Food, tinéred, and tebacce prodects(2)~~-----<e-e0es 20,21 6.3 6.3 (1) 6.5 6.4 04 il) (1) it) (1) it) (1) ee | 0.4 0-4 6.5 6.5 
Textiles and apparel....---.-- seer eeeeeeeee seeeeeees 22,23 (i) 6.2 0.4 (i) o-4 il) (1) (i) il) (1) (i) (1) 4 866.5 0.4 6.5 6.5 6.5 
Leaber, weed prodects, and fern: tere. .~-~-----0+++- uo (i) «6-4 (i) 6.5 (1) it) 6.7 0.7 68 6.7 6.7 608 6.8 6.9 6.8 6.7 0.7 6.5 
Paper and allied prodects..- ~~~. 000+ -ccecceecerceees 2 604 6.7 6.8 (i) 0.8 il) (1) (1) (i) (1) (1) 1.0 1-0 1.2 1.1 1.2 1.3 1.3 
Chesicals and allied predects..~-----eeeeeees eescess = 83-1 +32 «636 lU4OhCUCCUDCOS oS ee o> ee o> ee oe ee Oe o> Oe | 
fedestrial che@icals.««---<<<<<<ccccnnccccceseeees 1-02,2% Ci OO OOO oe) ee ee) ee | ee) oe ae © ee P| 
ie 283 See 2 ee | (1) (1) (i) (1) ii) () (1) (1) 6-1 6-3 7d 7.8 8.4 8.3 &.8 
Other cheeicals.-------eeeeeee ee ereeeeeeeranesees 74-05, 287-89 =i? OD a 6a) am a «a (i) 8-9 2-66 2.22 2-3 2-55 246 2-4 
Petrolees refiming-----------+e-+- eccccccoccoosese 2° 7” $.7 1.1 1-2 0.8 6.7 6.5 (1) 0-6 0-6 6.7 0-6 0.5 6-6 0-8 ¢.7 0.7 6.8 1.0 
Bebber predacts.«-----cvccccecewwcceeecenes occccece ° 7 1.1 1-4 1-6 1.7 1.7 (1) (i) (1) (1) (1) (1) (1) 1-9 2.2 2-2 2-3 2-2 2.1 
Stone, clay, and glass predects. «~~~ --eeeecccececeee 2 (2) (2) \-6 1.7 1-6 1.5 (1) (1) (1) (1) (i) 1.3 14 1-5 1-5 i-3 14 1.3 
Prigary Oetale.-----cccccceeeceeeeweeenes ececcccces 33 6.5 04 6.7 0.8 0.7 6.5 0.7 0.8 6.7 04 6.5 6.5 6.7 0.8 6.8 6.8 0.8 6.9 
Ferrees eetals and prodects.. ~~~. --cecccceecccees 33)-32,3398-99 (1) COT OD OOS OS OOS OOP OSC 
Gesterroes eetals and prodects..-------eeeceeceeee 33-M 8 «6f)) 66 688 OF OO) i-t 0.9 O8 O66 66 $889 #+#$%&F2 11 1-1 Ee 
Fabricated aetal prodects.-- «~~~ eceeeeeeecreecces ‘4 1.1 1.1 1.4 1.2 1.1 1.1 1.1 1.1 1.1 1.0 1-6 1.2 1-2 1.2 1.3 i.4 i-4 1-3 
ts Ls LE 38 2.0 2.1 3.1 3.2 3.5 3.8 4.0 4.2 4.3 4.2 4.2 4.5 ‘4 4.9 5.1 5.3 6-0 4.4 
Office, competing, and accounting eacbrees.------- 33? (3) (3) (3) (3) (i) (1) $4 9.1 $6 9.8 0-1 10-4 97 10-3 100-0 0S 11-9 12.0 
Other cachioery, except electrical... -----eeeeee- HSM, lUtt)lCO) CO) “@) = 86) «> 862-64 20 «2-0 «62-20 23006 02S 62S U2 OOD 
Electrical equipeeat..--------ceeeeewecceceeessrnees M 26 +33 #%&¥O6 %FS 35 B85 FO BS? BO 3 3 3 6D UO USD CUP USO CS 
Radice and TY receiving equipoeet..-- +e eeeeeeeee SS (3) (3) (3) (1) (1) (1) 1.4 1.4 1-e 1-4 1.7 2.7 24 2.9 2-3 2+ 2.7 2.6 
Coesenication equiperat..-.--------e00- ecesccecces Jee 3.9 ie od 4.5 @4 45 5.6 S40 ClU4OOD 8.0 5.* 5 6-6 

a a 33 #=@2 #49 
- Electroaic componeats....---0--eeeeeeceeecves eeees ye) 7 )0CU OD mM aa a a $9 FS? St 63 62 %75 8&5 
Other electrical equipaeet...------eeeeeees eeeeeee Sel -64, 9 () 3.3 3.6 (1) (1) (1) (1) (1) (1) (1) (1) 2.5 28 2.9 3.3 3.0 2.9 3.2 
Trasspertation equipacet y sa +S ee oo 
Reter vebicles and soter vebicles eqeiperet....... vi 2-8 3.2 3O® 2-7 2.7 2.9 32 @2 %F9 @1 Fb %B2 FS Be 

24 28 2.5 2.5 
Other transportation equiperet... ~~~. - ee ceeeceees 373-75, 379 06 064 O86 O48 O87 (1) (> OS 03 O46) 4165 ee > ee 
Aarcratt amd @i88i DOG. ++ ec cece eee eeeeeeeees seeeeee 372,5% 2-0 $23 #=26 60 43 > re | 28 #29 #%F? %vS 328 6 50 66 60 4 68 
Professional and scientific iestresents........- eeee ww 39 «1 #%@©2 =%F5S €48 S52 SI ee eo Oe: ee ee 
Scientific and eechanical seaserieg sestresests... wie? 64.006 4008 COU SO OO OS OS OS SB OP OO OO OO OF 

Optical, sergical, photographic, aed ether 
TT lis Lt PEELE EEE eee oe, ee eo) ee oo 3.5 $2 $5 $4 $6 659) 60 6G COULD 76 8.7? 8.7 
Other aanefactering redestries..---eceeccccccereeees 27,31,39 (i) (1) 0.6 (t) (1) (1) 0.7 0.7 0-6 0.5 0.4 0.4 ee 0.8 6.9 1-0 0.9 1.0 
Bistridetion by size of compasy 
(based oo aveber ef capleyees) 

ees Chas BWBccccccccccccccccccccccccccccccccsececes socccccese peccecce 14 6.7 1.6 1-6 1.5 it 164 1.5 15 64 1.5 i? 14 48 i.4 1.3 2.1 2.4 
+ a EEE EEE eccvccccesece PPTTTTITM TIT T TT TTT TTT TT Te 1.9 1.9 
1,000 te 4,999.2... cc ceee eccccccece secccece ecccccccce cocces eeccceccoces i? 83 88 86 4.3 1.2 1.42 1.2 1-4 4 t4 ‘4 Le eee ee 2 ee 
Pm eee eee 9000000 coccccccocces ecece 1-6 1.5 1.4 1.5 i+ 1.5 1.1 1.1 1.5 1.4 1.7 2.2 
10,000 Be 26,999... ccc cccccccnecweeweneeeeeeeserenes seeneeee ecececcces i 81-69 2.1 1.4 1.3 61.5 i4 4 . ‘ 14 ¢ 2 2.3 24 8624 2S 

2.3 
V5,000 OF GOTO. ec c ence cceeeeneewes eeccccccccccccccs coccesocoooccocose 23 24 26 #25 24 #25 £24 #25 27 )0 23 4.2 35S) 6 


(1) Set separately available bet iacleded ie total. See qeeeral eetes. 

(2) Wetil 1904, tebacce predects, SIC 2!, was secleded with “other aenefacturing iedestries.* 
(3) Bata set tabelated at this level prier te 1972. 

(4) Data set tabulated at this level prior te 1977. 

(5) lecheded oe the ether electrical equiperet gree. 


SOURCE! ational Science Foundation, SPS 


Table 8-23. Total R&B fends as a percent of set sales in 860-perforsing sane- 
factering coapanies ranted by size of R&D progras by indestry: 1986 


Percent tetal R40 fends Total R&D fends 
of net sales (Bellars ia silliens) 
First 4 Hext 4 Hext 12 First 4 Hest 4 Mext 12 
Industry SIC cede coapanies§ coapanies § coapasies ceapanies companies coapanies 
FataBeccccccccccccccccccccccccccccccecococccocs coccccooecooosoce 10.4 9.9 13.5 $17,4% $9,934 $13,802 
Food, kindred, and tebacce prodacts.«-.-csccccceeeees 20,21 1-1 0.9 0.8 4a 154 261 
Textiles and apparel] .«--ccccccccccevececcccscsesenses 22,23 1-6 6.7 6.3 fe 3 26 
Leaber, wood prodects, aed fernitere.......-cececees. 24,25 (1) i! 0.5 (1) 24 » 
Paper and allied prodects..-+secscccccvecccceceeeees 2% (1) 1-3 0.5 (1) % 112 
Chemicals and allied prodects..--+cec-eesseeseeeevees r] 6-8 1-6 6-5 2,657 1,380 2,399 
fodestrial chemicals.«-.+-sccccccccccceccccsceceees 281-82, 2% 6.8 4.6 3.3 2,657 616 6% 
Dregs 204 SediCines.-.ceccccceccceecccecesevesssese 283 12.8 6.8 8.8 1,261 11 1,431 
Other Che@iCal sd. occcccccccccccccccecceccccceccceces 284-85 , 287-89 3.5 (2) 2-2 60? (2) 203 
Petralees refining. «----ccccecccesesecevessececeeeees 2 1-6 6.9 0.6 1,233 515 185 
Rubber predectsncecccsccccccccccseeeseeceeccececsees aT) 5.0 4.2 2.4 680 138 188 
Stooe, clay, a04 glass predects.«--cccceccccecscscees avd 3.6 1.4 0.8 MS 109 73 
Prigary Getals«sssccscccceeccccessseececcceccecesenes 3 3.4 (2) 1.2 920 (2) 240 
Ferrous eetals and prodects..--sscccccccccecesecees S31-32, 3390-99 (1) 1-1 0.8 (i) 87 104 
Meaferroes eotale and prodects...-..cccccccesseeess 333-% 3.5 1-5 0.8 262 99 87 
Fabricated aotal prodectss-cssecccseecccccnesceeceees M 3.3 (2) 1-8 240 (2) 128 
WaCbiMery +s ceseccccsccccececcseecseeecececccecceeses 3s 17.0 8.3 9.1 6, 366 908 1,437 
Office, coupeting, aed accounting eachines.......-. 337 18.2 9.5 8.0 6,297 760 720 
a Other aachioery, except electrical....-++-ceseceees 351-36, 358-59 6-8 4.3 3.1 676 91 337 
” Electrical equipeeet...sssssccsccsseseececcssseescess % 11.7 10. 13.3 9,271 2,939 3,285 
Radic and TV receiving equiporat...-.--+e-ceeseeees %S 6-6 0.5 (2) 130 Nu % 
Commenication equiperat...-cccccccecsececsecscecess Soe 10.5 14.6 11.2 6,230 1,537 1,006 
Electromic compoments...+ssccccccsccversenceseenees %) 12.2 14.0 9.0 1,857 629 «a9 
Other electrical equipoeet...ccccccecceceesesevees 1-64, 469 (1) 7.8 1.4 (1) 260 197 
Traaspertation equipecet v7 8.5 14.1 8.4 14,141 6,347 5,003 
Weter vebicles aad eoter vebicles equipeest........ M1 (1) 4.6 1.3 (1) 421 1275 
Other transportation equipaent...---cceccccccseeees 373-75,379 (1) (2) 0.2 (1) (2) 6 
Aircraft and Gissilet.cccerccccceeceeececececseeess 372, 3% 21.2 12.7 1-1 9,066 4,623 2,453 
Professional and scicotific instraments....--+0-c000e 38 13.2 11.i 10.2 3,188 927 625 
Scientific and eechasical eeasering iestreerats.... 381 -€2 14.0 13.2 10.4 1,781 285 248 
Optical, sergical, photographic, aed ether 
jaetremeetssscccccccccceeerecececcrsccecececeeeees 383-87 11.8 6.7 $.2 2,333 220 143 
Other eanefactering indestries..-sscecsseccscecseeers 27,31,39 3.3 (2) 1.0 165 17 % 


Hote! Rastings are based on total R&D fends. 


(1) Data have been withheld te aveid disclosing operations of individeal coapanies. 
(2) Bata have bees withheld dee te iapetation of core than 50 percent. 


SOURCE: Malionc! Scieace Foendstion, SRS 


Table 8-24. Coapany RED funds as a percent of net sales in R&D-perferaing 
eanefactering companies ranked by size of company RED progran by industry: 1986 


Company R&D fends 


Percent coapapany funds 


of net sales (Beilars in eilliens) 
lnéestry SIC code 
First 4 Mext 4 Wext 12 First 4 Next 4 Mext 12 
coapanies cempanirs ceapanies coapanies companies companies 
Voted cocccccccccccccccccceccccccccccccs cosccccoccccccoes 6.1 5.7 5.7 12,42) $4,357 $6,849 
Feed, kindred, aed tebacce predects.......++- 20,21 1-1 0.9 0.8 448 134 261 
Textiles and appare] «---cscccesccccsssccceccs 22,23 1-6 (2) 0.3 8 (2) 26 
Leaber, weed products, and fernitere.......-» 24,25 1.0 1-1 0.5 100 24 3% 
Paper and allied prodects.....sccccscccsesees 2% 4.0 1.3 0.5 629 % 112 
Chesicals and allied predects...ssecccccceses 28 6-3 1.5 6-5 2,462 1,380 2,394 
Todustrial chemicals. -.-ccccccccccsescccess 281-82, 286 6.3 4.5 3.0 2,462 606 594 
Dregs and sedicines..ccccsccccscsscssceess 283 12.8 6.8 8.8 1,261 911 1,431 
Other che@icals.«-ccccccccccccccccenseceses 284-85 , 287-89 3.5 (2) 2-2 609 (2) 203 
Petrolees refining... -cccscescecsecveseeeess re] 1.5 1.0 0.6 1,170 513 183 
Rubber predects....eceeesecesccecesssveceeees At 3.1 4.5 2.2 419 153 id! 
Stone, clay, and glass prodects.....cseeceses 2 3.2 1.2 0.8 284 100 73 
Prieary BOCA Sec evccccesesecsccccsssecseseses 3 1-1 (2) 1-3 292 (2) 224 
Ferrees eetals and preducts.....sseceeeeses | 334-32,3390-99 0.6 1-1 0.9 157 87 101 
Wenferreas setais and prodacts....-.++-000+ 333-% 3.4 1.3 0.7 237 85 73 
Fabricated etal pro@ects......cccecccsceeces ¥ 3.0 (2) 1.3 201 (2) 118 
MAChIDEry~-ccccecececcnecessececcseeceesceses 35 13.6 8.2 8.5 5,087 894 1,342 
Office, competing, and accocating 
‘s BAMasdececcovecccccccceccoccccceccsceces 337 14.5 9.0 7.8 5,024 124 112 
Other aachinery, except electrical.......-. 351-56, 358-59 6-1 4.3 2.9 1% 391 325 
Electrical equipmeet..--e-ssecccececccecceess % 6-6 6-9 5.9 4,920 1,530 2,125 
Radie and 1¥ receiving equipeeat........... 4S 6-5 0.4 2. 150 29 24 
Coapenication equipment ....scccccccesceess ALS) (1) 3.3 4.3 (1) 778 395 
Electremic components. .cscscccccvecsceceees %? 12.7 (2) 7.8 1,401 559 413 
Other electrical equipment...--sccecesccess 361-64, 49 4.) 8.2 1.3 1,902 239 182 
Transportation equipaent......sccccccescccees v 4.5 3.8 2.7 7,810 1,997 1,338 
Meter vehicles and eeter vebicies 

CGUIPOORE. cece rcececeeecreeeeeereneeeeeees 1 4.0 3.2 0.8 6,809 336 14 
Other transportation equipacat..........00+- 373-75, 379 (1) (2) 0.2 (1) (2) 6 
Aircraft and Bissiledsccceccsccccceccceseees 372,376 $.3 3.1 2.4 2,743 861 490 
Professional end scientific iastresents...... a) 11.4 8.8 7.0 2,761 694 473 

Scieatific and sechenice! seasering 
(metremendssscccccccccccccccccccccsccccece 381-82 11.1 6.1 11.5 1,309 187 221 

Optical, sergical, phetegraphic, and 
other imstremeatss cc cccccccccccccccccccces 383-87 10.6 6.2 5.0 2,146 182 140 
Other sanefactering indestries....ccccecsees 27,31,39 3.0 (2) 1.0 153 70 ~ 


Hete! Rantings are based on company R&D fen 


(1) Bate have been withheld te aveid disclosing operations of individual coepanies. 


(2) Data bave been withheld due te iepetation of 50 percent or aere. 


SOURCE: ational Science Foundation, SRS 


wet 


ronked by size of Federal R&D pregran by industry: 1986 


Perceat Federal funds Federal R&D funds 


Sb 


of net sales 
{Dellars in eilliens) 
ladestry SIC code 
First 4 Mext 4 Next 12 First 4 Next 4 Wert 12 
coapanies coapanies ceapanies companies ceapanies coapanies 
Vabal ccccccccccccccccccccccccccccccccce coccccccccececese 5.6 11.2 4.7 $8,455 $4,413 $7,804 
Food, kiadred, and tebacce predects........+. 20,21 (2) 0.0 0.0 (2) 0 0 
Textiles and appare).....cccccccessccsccesees 22,23 (2) 0.0 6.0 (2) 0 0 
Leaber, weed prodects, and fersitere...-...+. 24,25 (2) 0.0 0.0 (2) 0 6 
Paper and allied prodects....-ccscccsecsscees 2% (2) 0.0 0.0 (2) 0 0 
Chemicals ond allied prodects.....csececceees 28 0.6 0.2 (1) 219 23 5 
Dadestrial che@icalgecsessccccccccccccceces 281-82, 206 0.6 0.2 (1) 219 23 5 
Dregs and Sedicines.«..-ccccececsevceceeecs 283 (2) 0.0 0.0 (2) 0 0 
Other chesicals.....ccccccccecsecessesveres 284-85, 287-89 0.0 0.0 0.0 0 0 0 
Petrolees refining. .--.-cccsecsseereeeeeseees 29 (2) 0.0 0.0 (2) (1) 0 
Redber predects.-.ccscccscervecscsceseveveess » 2.8 (2) 0.0 298 (2) 0 
Stone, clay, and glass prodects.......00+000. 32 (2) 0.0 0.0 (2) 0 0 
Primary Oetalts.ssescecccceerecceecccecceecs 3 (2) 0.1 (1) (2) 7 1 
Ferroes setals and prodects......+.s.eeeees 334-32, 3398-99 (2) (2) 0.0 (2) (2) 0 
Menferrees setals and prodects.....-+000+0% 333-% 0.5 (1) 0.0 33 (1) 0 
Fabricated eetal products..-.cccercccecseeees M 1.8 (2) (2) 72 (2) (2) 
Machimeryscecccceccccccccsccccecccseseseseses 3 (2) 2.2 0.3 (2) 61 22 
Office, competing, and acceenting 
OCR LORS ses cccccccccccccccsccscesseceesess 337 (2) (2) 0.0 (2) (2) 6 
Other aachinery, except electrical.......+. 351-56 , 338-59 1.8 (2) 0.1 % 15 3 
Electrical equipeeet...-ccccccccccceseseceses % 5.8 7.0 5.5 4,768 1,479 1,169 
Radice end TV receiving equiporst........++. %S 6.3 0.0 0.0 q 0 0 
Commenication equiparat...-s-scceccsceeeees Joo 4.3 13.3 8-6 2,542 978 288 
Eloctrosic componeets...-cecccscccecsecenes 4? 3.8 1.4 0.2 333 43 ? 
Other electrical equipeeat......cesscecrens 1-64, 69 (2) 0.2 (3) (2) 4 (1) 
Transportation eqeipaeat..scccccseccscceeenens v 5.8 9.4 4.5 7,708 3,747 3,280 
Meter vebicles and aoter vebicies 

PT 1) EEE EEE v1 (2) 0.5 (2) (2) 24 (2) 
Other transportation equiporat.....-....00s 373-75, 379 (2) 0.0 0.0 (2) 0 0 
Aircraft and Gissiled..ccecccscccsecccesees 372, 37% 16-2 10.0 7.7 6,916 3,244 1,928 
Professional and scientific invtresests...... at) 4.8 0-6 6.3 700 40 25 

Scientific aed eechanical seasering 
Peetrameatssscccccccccccccccceccececcesens 381-82 (2) 1.0 (2) (2) 18 (2) 

Optical, surgical, photographic, and 
other lestremeats..cccccccccccecceceeecees 383-87 (2) 0.8 (2) (2) . (2) 
Other aunefactering industries... ...secceees 27,31,39 (2) (2) 0.0 (2) (2) 0 


Bote! Rantings are based on Federal R40 fends. 


(1) Less then 0.05 percent or 90.5 eillies. 
(2) Bate have been withheld te aveid disclosing operations of individual coapanies. 


(3) Bate have been withheld due te iapetation of SO percent or eore. 


SOURCE! ational Science Foundation, SRS 


Table 8-26. Fonds for basic research, applied research, and 
develepacat perfersance: 1953-09 (estiaated) 
(Ia correat aed constant 1982 dellers) 


{Bellars ie silliens) 
Tetal Basic research Applied research Beveleparat 


Year cerreat constant cerrest constant cerreat constant cerreat constant 
éellers dollars dollars dellers dellars dollars dellars dellars 


Te $3,638 914,021 $15! $583 $72% $2,004 $2,753 $10,633 
RN eEN 4,070 13,475 166 631 e14 3,095 3,090 11,749 
1955...ececccsecececcececeeceeesceces 4,640 17,09 189 6% 928 3,418 3,523 12,976 
+e 6,605 23,530 253 901 1,268 4,517 5,004 18,112 
A ORREERERNEEERONNEE 1,731 26,585 m1 932 1,670 5,143 5,790 19,911 
I aii eteieaeeeeeenns 9,389 28,274 s ay 1,911 6,441 6,183 20,839 
| SeunenpERSRSRRenRRSeENEED 9,618 31,597 320 1,051 1,99 6,341 7,307 24,005 
+=. 10,569 33,955 % 1,215 2,029 6,356 8,104 2%, 184 
Ct 10,998 4,917 395 1,266 1,977 6,328 8,537 21,327 
i sciccieihaciiediiieiiiniaataanedenen 11,464 33,092 «se 1,528 2,449 7,668 8,527 2% ,697 
SIs seneetnienbbenenenianeiamans 12,630 38,991 $22 1,611 2,457 7,583 9,651 29,787 
196d. .sscceccececcescccesceeeeesceees 13,512 41,032 549 1,667 2,600 1,8% 10,362 31,467 
+= 14,185 41,992 $92 1,733 2,658 7,869 10,934 32,368 
—- SRRNRRNNNNRERERRSRIEEEESORERENEN 15,548 44,474 624 1,785 2,043 8,132 12,081 M4557 
_ see 16,385 45,590 629 1,750 2,95 8,111 12,842 35,732 
1. ccsssueniontaeideioessenntons 17,429 4,19 642 1,702 3,124 8,200 13,663 3,213 
1969. .ccccecccececceccseccesesceeeees 18,300 46,023 bie 1,584 3,287 8,23 14,403 %,207 
1970...sccecseececcecccecersceceeeees 18,067 42,9% 602 1,432 3,427 8, 134 14,038 33,400 
ce i sssceineubiintientieaintihbneniediens 18,320 41,200 590 1,329 3,415 1,695 14,315 32,23 
+= 19,952 42,0% 593 1,276 3,514 7,559 15,443 33,222 
IP . cosasenasenenetesteseneateinnes 21,249 42,093 631 1,274 3,025 1,721 16,793 33,098 
| RRO 72,007 42,415 oe 1,295 4,288 1,947 17,900 33,173 
i citenenasateneaientasbenaneniins 24,187 40,781 1% 1,23 4,570 7,705 18,887 41,045 
+= %,997 42,005 819 1,299 5,112 8,105 21,066 33,401 
SN 79,875 44,330 1 1,384 5,63 8,377 23,278 4,599 
1978 (WBF estionte)......cecceceecess 33,304 6,115 1,035 1,433 6,300 8,723 75,%9 35,958 
1979. sceceesceeeeeseerecseececeeeens 38,2% 48,652 1,158 1,474 1,225 9,1% 29,843 37,983 
1900 (WSF estionte)...scceceseeceeees “4,503 $1,919 1,325 1,546 8,450 9,858 4,730 40,516 
i ecnasonsuneeenseonssesnedensses $1,010 55,140 1,614 1,718 10,699 11,387 39,497 42,0% 
1982 (WSF eubigate)......cccceceeeeee 57, 9% 37,% 1,880 1,080 12,175 12,175 43,940 43,940 
I. custtenghtnebinnetenseecsacce 63,403 61,047 2,152 2,072 13,505 13,003 47,746 45,972 
1904... .cccccceeeccececeeceeseeceneees 11,460 66,332 2,475 2,297 15,024 13,946 $3, %! 50,089 
i scsesansscontnesenesersesunentes 78,268 70,944 2,622 2,463 16,915 15,246 $8,732 52,9% 
1906 (WSF estioate)......cccccccceees 00,629 10,771 2,568 2,254 15,611 13,702 62,452 54,016 
1987 (WSF estinate)«...c.cccccececees 04,600 11,8% 2,600 2,210 16,200 13,767 65,800 55,919 
1908 (WSF estionte).....ccccccesceees £9,600 73,927 2,000 2,310 17,100 14,109 69,700 57,508 
1909 (WSF estieate).......cccececeese 4,190 14,788 3,100 2,462 17, 900 14,219 73,150 "9, 106 
Rete! WSF estioates arc peblished in Mational Science Foandation, Rational Patterns of RED Reseorces, 1989 (NSF 09-308). The 1982 GHP oo. 
iaplicit price defleter was esed te convert cerrent te constant dollars. ee 


Table B-27. fends for basic research, applied research, aad 
develepaent by industry and size ef company: 1985 


fedestry and size of coapany 


Fatal ccocccccocccoccccocccccocccccocosoccececs 


Distribution by indestry 


Food, kindred, and tebacce prodacts..-+.--ceseceees 
Textiles and appare].ccsccccccssccccccscccscesececs 
Leaber, wood prodects, and furnitere.....sseseeees 
Paper and allied products.-.--ceccccccesceccecccees 
Cheaicals and allied PPOMECES sv crecccccccccccccsces 
Dedestrial che@icalgsccscccccsccccccccccccscscces 
Dregs ad Gedicines.<.eccccveccecvecesecsccsscces 
Other chemical g.cccccccccccccccccccsecccecececces 
Petrelees POPIMIDGs cerccccccrccccccscerccceseescess 
Rudder PPOOECES ec cccccccscccccscseccceseseesseesees 
Stone, clay, and glass preducts.«-ccccscccccecccees 
Prieary Botalccccccccccccccccccccccccccccecccceces 
Ferroes aetals and predects...-sccccccccsescecees 
Woaferrees eetals and products..-ccccceccccssecse 
Fabricated eetal prodects..ccccccssecsccccsceseeecs 
MAChiDePyssscccecccreccreccccsccesseesssesceseeeens 
Office, competing, and accounting aachines-.-.... 
Other sachinery, except electrical. cocccececeeess 
Electrical equipment. .ceccccccccccccceccscccveccces 
Radio and TV receiving equipaent....cccccceeseees 
Commenication equipeeat..ccccccccvccescecceecsess 
Electromic components: cccscccccsccecccveceeecees 
Other electrical equipwent..-csccrccccccccceceses 
Transportation equipeedt..cccccccccccccccecscsecess 
Meter vebicles and eoter vebicles equipaent...... 
Other transportation equipaent.....ccccccsecceess 
Aircratt 00d Gissilescccccccccccccevccccccceccces 
Professional and scientific instresents....-...+++ 
Scientific and eechanical eeasering instresents.- 
Optical, surgical, photographic, and ether 
Ti hia 1 LL LEEEEEEELELEEE LILLE TELE ETL EEE ee 
Other aanefactering industries.....csceccsesececess 
Monsanefactering indestries.--cccccsccceececesecees 


Distribetion by size ef coapany 
(based on neaber of eapleyees) 


Less Dhan SOO. ccccccccccccccccccccccecccececeececes 
SON te Wocccccccccccccccccccccccccecccccccccccscce 
1,000 te A, IP vvccccvcccccccccceccevecessseseecess 


5,000 te 9, WW cseeececes eeeee seeteeeeeeeeeeeeee eee 
10,000 BO 24, 999. nc cvccwcveccccrvesececseceeees eeeece 
75,000 or | ig LER eeeeeeee eeeeteeeeeeeeeee 


SIC cede 


Sob 

%7 
31-64, 369 
0 

371 
373-75, 379 
372,376 
% 

361-82 


383-87 
27,31,39 


10-17 ,41-67,737, 


739,807 ,891 


Basic 


Tetal research 


$78 , 268 


2,608 
%2 
4,546 
3,999 
10,335 
55,819 


$2,622 


327 
% 
235 
107 
407 
1,510 


(i) Bata bave been withbeld te aveid disclosing operations of individual companies. 


(2) Data have been withheld dee te iepetation ef SO percent or eore. 


SOURCE: Wational Scieace Foendation, SRS 


47 


{Dellars ie eilliens) 


Applied Develep- 
research eeat 
$16,915 $58,732 
(1) ésS 
29 123 
(2) (2) 
389 406 
3,227 (2) 
(2) (2) 
(2) (2) 
318 838 
(1) 1,147 
(2) (2) 
122 382 
174 (1) 
(1) (1) 
(1) 285 
139 (2) 
1,503 (1) 
1,122 7,271 
381 (1) 
3,082 13,305 
(1) (2) 
1,397 7,141 
(2) (2) 
(1) (1) 
4,341 (1) 
(1) 6,509 
(1) (1) 
3,847 13,764 
(2) (2) 
(2) (2) 
(2) (2) 
Sd 324 
738 1,928 
5% 1,745 
(2) 697 
1,519 2,793 
1,360 2,531 
2,929 6,999 
10,342 43,%7 


Table 8-28. fends fer basic research, applied research, and develepacat 
by industry, seerce of fends, and size of company! 1985 (Bellars is eilliees) 


Tetal Federal Company 
Tetal Federal Coapany Total Federal Coapany develep- develep- develep- 
Indestry and size of coapany SIC code basic basic basic applied applied applied eeat eeat eeat 


Fetal coccccccccccccccccccescoceccecccceoccess Steeetreeeeeeeeee $2,622 $482 $2,140 $16,915 $5,275 $1) 640 $58,732 $21,073 $37,658 


Distribetion by inéestry 


Food, kindred, and tebacce prodects...----+-cseeee 20,21 61 () 61 (1) (1) (2) 453 (1) (2) 
Textiles and apparel. --sssscecceesceeeseeceeeecees 22,23 (1) fr) (1) rs) (1) (1) 123 (1) (1) 
Lesber, wood prodects, and fersitere.-.---+s+sceee 2,2 (2) 0 (2) (2) ¢ (2) (2) 0 (2) 
Paper and allied pre@ects..--cccccerseccccccceccees % (1) 0 (1) 39 (1) (1) 406 (1) (1) 
Chesicals and allied prodacts..-+-ceccccccsccceses 28 709 t 703 3,227 1S! 3,076 (2) 142 (2) 
fodestrial che@icals.«.<s<-ccccccccceccecceccsees 28 -82,206 AY g é 1% (2) iM (2) (2) 141 (2) 
Dregs and Sedicines«---+s-cceececceccecceeeseeess 283 7% 0 2% (2) (1) (2) (2) (i) (2) 
Other chewicals...cccceccccccccccececccecccceees 204-85, 287-89 $2 0 $2 318 (1) (1) ee (1) (1) 
Petrolees refiniege..+.ccscccscseccecereccseeceeees ” 161 (1) (1) (1) (1) 7% 1,147 3 1,144 
Rebber prodects..-ceccccccccccecccesceccececcsecess x» (1) CY) (2) (2) (2) (2) (2) (i) (2) 
Stone, clay, and glass prodects...---ccceccseeceeee 32 (1) 0 (1) 122 (1) (1) 382 (1) (1) 
Primary O0tali.«sccecccccevccccceccceeeeeeeseeeeees 3 67 (1) (1) 174 (1) (1) (1) (i) sis 
Ferrecs eetals and predects...+--ccccccscceseeess  S3-32,3398-99 (1) 6 (1) (1) (1) oh (1) (1) 269 
Geaterrees eotals and prodects...-.+-0cccececeees 333-% (1) (1) (1) (1) (1) (2) 285 (2) 2db 
Fabricated eetal prodects...--sccccccccessecceveces M 7 0 7 i” (2) 152 (2) (2) (2) 
_ WacbiOery--seccvecccccccccceeeecceceeeeeeeseeeseees 3 (1) (1) 173 1,303 (1) (1) (1) (1) 8, 086 
o> Otfice, coapetiog, and accowsting sachines.--.... 337 (1) (1) (1) 4,822 (1) (1) «7,278 (1) (1) 
Other sachioery, except electrical... ---e-eceeee 351-3, 358-359 ) (1) (1) 381 (2) vi (1) (1) (1) 
Electrical equipeeat..cscccccccvccceccsccecceeecees % ‘S 103 392 35,082 987 2,0% 13,305 5,784 7,521 
Radic and TY receiving equiporat..-..-----++++0e: eS (1) 0 (1) (1) (1) (2) (2) (1) (1) 
Coapenication equiparat....ccccccceccevcseeceees wee 277 4s 232 1,397 ss 942 7,14) 3,093 4,048 
Electrosic components. ..cccccscccrsecceeceeeseees ye? 169 (1) (t) (2) (1) (1) (2) (2) (1) 
Other electrical equiparet.....--cccececcecceeses 1-64, 469 (i) (1) {1) (1) (1) (1) (1) (1) (1) 
Tramepertation eqwipeeet...-.-sccccceesececceeresess v7 38 175 183 4,Mi (i) (1) (i) «11,499 (1) 
Heter vebicles and coter vebicies equipecet...... v1 (i) (1) (1) (i) (1) (1) 6,509 (2) 5,818 
Other trarspertation equiperet..«..---c-ceceeeeee 373-75 , 379 (i) (1) (1) (1) (1) (1) (1) (2) (2) 
Rircratt and GOS L Dee cccccccccccccewcceccecccees 072,37 306 lob 142 3,847 2,839 1,008 13,764 10,721 3,043 
Professional end scientific iestreseats...+-..-+++- 3 (2) (1) (2) (2) (1) (2) (2) (2) (2) 
Sciestific and eechaniceal seaseriog iestrenests.. 38! -82 (1) (1) (2) (2) (1) (2) (2) (1) (2) 
Optical, sergical, photegrepbic, and ether 

POGtremeets.scsccccccccccccccceccceeeeceeveweees 383-07 (1) (1) (2) (2) (1) (2) (2) (1) (2) 
Other aasefactering iedestries....-cccceececccecees 27,31,39 (1) 0 (1) “4 (i) (1) 324 (1) (1) 

Monaanefacteriog indestrigss.-.ssccceccecceseeeeees 10-17,01-67,737, 
739,007 891 247 (2) $3 Lh $20 218 1,928 815 1,113 

Distribetion by size of company 
(based op neaber of capleyees) 

Lees Dhan BBcccccccccccccccccccccccccccccccccccess coccccceccoccscccs 327 (2) (2) sh 33 bi] 1,745 2% 1,45! 
DO Co We cccccccccccccccccccccccccccccccccccccecs socccceccsccsececs Me (1) (1) (2) (2) (2) 697 (1) (1) 
SLED bo 4,BPoccccccecccccccccccccccvcccceccecoces coeccecocoseccoces 235 (1) (1) 4,519 233 1,286 2,793 (1) (1) 
CAEP 0o P.80Pococcccccccccccccccccoccccccccecocces cocececococeccoce : 107 (1) (1) 1,360 171 4,089), S38 (a) (1) 
SAAED 0 BB CPPocccccccccccccccccccccccecccooccos cocccocecocooocces 407 (1) (1) (2,929 0 = 2,669 4, 999 (1) (1) 


75,000 OF COPE enc ccccccccecreesceeeereeeceeeeeeees Poe e ESET) 1,510 738 1,252 10,342 +m 5,6% 43,%7 17,835 2,132 


(1) Bata have been withheld te aveid disclosing operations of individea) companies. 
(2) Bata beve been wi tubeld dee te iapetation of core thee 30 percent. 
(3) Less than 0-5 oillios. o 


SHRCE: ational Science Feendation, SBS 


a ——s—s—s—‘“‘“_ei‘“Cséi‘ 


Table 0-28. Feeds for basic research by vedestry aed size of company: 
1957-38, 1963, 197, E972, 197G-77, P9TS, 1981, and 1983-25 


[Dellars sm exllsons) 
DATA BOT AVAILABLE FOR 19% 


ledestry and size of company SIC code 1957 18 1%3 1%? 1972 1a 1975 1976 1977 1979 1%) 1983 | ma 1985 


Dual coccenscecceosocecceooeeseceses eeccooacesecooces $271 | Par) #52) te?e 89) 79) «THO OBIS OF ONL TSE BL eNe 82,95) 82,475 82,62) 


Distribetien by redestry 


Food, tredred, and tebacce predects(®)..... 20,21 ‘ b | 12 17 13 9 10 8 20 i? 27 “4 “t e! 
Tertiles and apparel... .~-<0ececceccceseees 22,23 i i 1 2 2 2 (2) (Z) {2 (2 1 (2) 2 (1) 
leaber, weed prodects, aed fersitere....... M3 0 6 6 6 (2) (2) } 5 ? $ (2) (2 ? (4) 
Paper and allied predects..~-- 0 0.ccccccees » i (2) 2 ‘ ‘ ? 5 ‘ , is 32 (2) s! . 
Chemscals and allied predects....-...-+++.. " 82 #2 152 184 Par 288 ra | ee 337 “ee $39 2) 672 09 
ledestrial cheescals..... Cresececovcesess 281-82, 2% (2) (2) 105 (2) 117 13? 1s is te} 17 33S (2) oe 2 
ee ee 28} 18 21 p4 “ 8 167 112 i? iM 143 (2 (2) (4) 6 
Other Cheer cal sg. «-- cc cccccccccccewsccnwes 204-85, 28)-89 . > ‘a ‘é i% | 2? 32 « (2) ye 2) 4) $2 
Potrolewe ret rming. «~~. ..-ccceescsccneeeees ” 3s 7] 7] "s 2 33 7 “ “« aT | ‘2) (2?) 208 le! 
Dabber predects. ....cccccccccccccnccececces » ‘ Pa) 8 > ‘ 5 é ? s 18 23 (2 ie (i) 
Stone, clay, and glass pro@ects............ 2 id) (3) ‘ (2) i8 21 32 7 4) a 2 ?) se ‘1) 
a 33 s 7 il 13 ‘ « “ ie 1 7 | rts 3? $s) s? 
Ferrees eetals and predects..--.--c000.0- 321-32, 3398-99 S 5 8 (2) ‘2 (2) ‘ 5 12 (2) (2) 9 (1) 
Seaterroes eetals and prodects.....-...-. 533-e (2) 2 5 ‘4 (2) (2) 16 12 12 \¢ 2 a “ 
Fabricated wetal predects.....-..ccccceens Mu j i 5 3 ? 3 b 2 ‘ P ‘ ? 
ee 3S 17 20 3 » | Pa 32 % 5 he in 1.1 (1) (1) 
Office, competing, ond accounting 
CN 33) (3) (5) (5) (3) i2) (2) a) a) 4) $1 ‘2) i?) | i) 
Other sachinery, except electrical....... 35) -Se, 58-59 is) (e) () (e) (e) is) (e) i8 ie S (2 (2) ‘a 0 
Ebectracal eqwiparat.«-...ccccccceecccceees Me $3 6} i335 1! 13? i! 132 te) 18! 2” 279 40) ai *s 
‘. Radic and TY receiving equiperet......... >) (7) (7) (7) (2) (2) (2) (2) (2) 12) 2) (2) (2) 1) (1) 
~ Compenication quiperat............ccces. les 108 im 1n@ iy 1% 19% 42) 6 >7? 1? 
ot 4) 110 112 
Ehectremic components... cece ccccccceeees ye) 10 5 ‘ 5 ‘ ( iS 109 
Other electrical equsporet............... el 44, 9 1? 21 23 (2) 2) (2) yy i?) (2) J i it) 
Tramspertatios equipernt........cccccccccee v We ™s 
Roter vebicles aed eoter vebicles 371 10 9 10 8 12 >) (2 2) | 1 
Dee ee 5 (2?) 28 i?) 
Other transportation equiperet........... 373-75,379 (2) (2) (2) (2) (2 2) 2 (2 ry 1) 
Parcratt amd @r08i Ob. eee ccc cececeewneee 372,3% 3 de $9 13 62 $? “4 “ bb ag i” 1% se 198 
Professional and scientific castreeents.... “ 8 10 2) (2) 17 is it 23 M 2) “ 2 Pe 4) 
Scrvetotic and eechanical eeasering 
ee ee wi 8) 3 ? 1 {? ‘ s s i¢ i j ; i 
Optical, sergqical, photographic, and 
es) | ee we) 8) é ' (2) 2 i il ’ ij 7 2) ij ; 1 ! 
Other sevetacterieg vndestries... 6. cccccces 27,039 i3 “ 5 5 5 + 2) 2) ; 4. 1 d ! 1 
Monmanelactering indestritte ccc cccccccees 0-17 ,41-07,737, 
739,807 0% (2) (2) fa 3. Ma a 3s ra] ir $7 i2) P i” 7 
Distrobetion by size ef company 
(based on seeder of raployres) 
0006 ORGD DOD. 2. rcccerecrsecccrenseseeeees suveseseseessees (2) (2) (2) ‘t e 4 ; 68 8 «a 133 +? "9 33 
BED OD Dibcccccccccccccccscoccoceocccoseces coccccccccccoccss i re 
BLED OD E.GPPoccccccccccccccccccccccsccces evccccccccoscoocs | 3? " “ “ ‘ “ . “ ) 179 6 { 5 
5,000 te 9,999..... sO “ ae 10% 118 15 138 ie 1.0 i! ' 
OO GED Co BE GWR occ ccccccccccccescccesesess sovsessecsecees ie 40 ave wo 19? % i” ioe Di a a ans ao 
ane 
T3000 OF COPE cccecscccccereeessseserseees sesesseessseseees ‘nd a8 a” 4) ane 4: 7S 65,000) «(1,0 4S 


(1) Date bawe been withheld te award Gisclesing operations of tedivi@eal coapanies 

(2) Met separately avarlable bet pacleded on total. Ser qrneral wetes 

(3) Date secleded oe the other eanetartering vedestries grows. 

(4) Bate Rave bere wi thaeld der te vepetetien of 90 percent or gore 

(5) Date eet tabwlated at this lewel proor te 197) 

\b) Date wet tabeleted af this level prowr te pert 

7) techeded oe the other electrical equiperet group 

(8) Vets) 1904, tebarce proderts, SIC 21, eas vert~ ‘ed eith “ether @anetactering rn@ectries.* 


SHPTT! Matvonal Scovece fewndatven, GS 


OS 


Table 8-30. Fends for basic research by field of science and engineering! 
1967, 1972-77, 1979, 1981, 1983, and 1985 


{Dellars in eilliens) 
Field ef science and engineering 1967 1972 1973 1974 
Fetal eccccccccccccecccececosesces $629 $593 63) rvs] 


Physical schences.cecccssscccsecccssess 


Chemistry sccccceccccccccccccccccseees 162 183 193 2779 


PHYSICS. cerccccccesececcesccseecseees (1) (1) (i) (i) 
AGtrOneSy-cescrceccecessccceecseseees (1) (1) (1) (1) 
Matheaaticgecccscccscccccsccccccccceees 12 12 14 13 
Coapeter SCLORCEB ec cccccnccccceseceeces 
Envireneretal sclencet«..sseeesecesees 14 6 7 10 
Atoospheric SCUORCRR ec eeeccceccceeres (i) (1) 2 h| 
Geological 1411 141 CEREEEE EL EE EEE (1) 4 } 5 
Ocoanegraphyssseccceccccccecsencceers (1) (1) 1 1 
Eagineering (incleding eetallergy).-..- 172 183 185 178 
Life GCUOREOG ec cvcccccccccceecccceeeees 69 82 102 119 
Biological Tal, 141 CREE EEE (1) 6! 77 83 
Clinical eedical sciences. +-++-++ee+s (1) 21 re) % 
Other SChOMCObecccccccccccccceccecceees 53 3 47 60 


BOTE! Data net collected fer 1978, 1900, 1982, 1984, or 1986. 


(1) Met separately available bet incleded in tetal. See general aetes. 


1975 


(2) Data bave been withheld te aveid disclosing operations of individeal coapanies. 


(3) Beta have bee withheld dee te iepetation of 50 percent or eere. 


SOURCE! Motions! Science Foendation, SRS 


1983 


$2,152 


192 


[S 


Table 8-31. Fends fer basic research by industry and field of 


science and engineering! 1985 


DATA WOT COLLECTED FOR 198 


ladastry 


Gated cocccccccccccccscccccocccococece 


Food, kindred, and tebacce predects........ 
Tertiles and apparel....scccccscccccceceess 
Leaber, weed products, and fernitere....... 
Paper and allied predects...---cccccccccees 
Chesicals and allied prodects..----.+«see0s 
Industrial cheaicals.««...-ecee0. covcccees 
Dregs ad Odi CARES. ce ececeeeeecns veneee 
Other che@icalgscsscccccccccccccccecccees 
Petrelews refining-.+---.--ccees eveccccece 
Rubber predects.ccccccccccccccccccccccesces 
Stone, clay, and glass predects......sccee- 
Primary @etals..cncccccccccccccecccececcces 
Ferrous setals and prodects..-.--00e-0es 
Meaferrecs eetals and predects...--..+.+. 
Fabricated eetal predects.....cecccccceceee 
Machieery...... ecvcccevocccccccccccccccese : 
Office, competing, and accounting 
BOCRIMEE« «eee ecnces TITTITITITITTT TTT ee 
Other sachin. *y, except electrical....... 
Electrical equipeead.--scccceeeeees occccece 
Radic ond TY receivieg equiperet......... 
Commenication equipoent...-eccccccccccces 
Electronic components... .....+. ecccccces 
Other electrical equipaeat..... eccccccees 
Transportation eqwipectt.«.-ccccccececee os 
Mater vwebicles and eeter vebicies 


Rircratt amd @i sei legs ccccccccccccccccucs 
Professional and scientific iastresents.... 
Scieatific and wechanical eeaseriag 
SOSRPEMIRED c cc ccccccccccccccoccccceccccs 
Optical, sergical, photographic, and ether 
featremeatsn«cccccccs eeeccccccecececeses 
Other sanefactering industries... -.ccceses 


Weemencfactering indestries...ccccccesccens 


SIC Code 


32 

33 

331-32, 3398-99 
333-% 

3a 

33 


337 

351-34, 338-3* 
% 

6S 

Soo 

%? 

361-64, 469 

v 


31 
373-75, 379 
372, 3% 

i) 


381-82 


383-87 
27,31,39 


1@-17,41-67,737, 


739,807,891 


Teta! 
$2,622 


6! 
(1) 
(2) 
(i) 
709 
¥2 
2% 

32 
16! 


(1) 
(1) 


2a? 


{Dellars in eilliens) 


Physical 


sciences Mathesatics 


9902 


(2) 


(1) Bata have been withheld te aveid disclosing operations of individea! companies. 
(2) Data have been withbeld dee te iepetation of 50 percent or sere. 


(3) Less than 00.5 eillies. 


SOURCE! Mations! Science Feendation, SRS 


$4 


Coapeter 
sciences 


$60 


~~ 
ow 
eowrw oeosecee oOo oC 


_— 
_—_ — 


Enivres- Engineering 


wental (iaclediag 


sciences eetallergy) 


$21 


— 
—_ 
wy cceeoeeoceeow~wseoeeeoe se So Oo 


~~ 
-— lo 
— — 


$926 


9 
(2) 
(2) 

17 
15 


life 
sciences 


Other 
sciences 


(2) 


Table 8-32. R&B-perferaing companies conducting basic research 


by industry and size ef company! 1986 Coapanies with tetal eapleyeest ef-- 
Less than 500 300 te 999 1,000 te 4,999 5,000 is 9,999 10,000 te 24,999 75,000 er sere 
ledestry and size ef coapasy 
Basic Basic Basic Basic Basic Basic 
SK code Rid research RED research RED research RGD research RAB research RE research 
Gabel coccccccccccocecocoseostocs e000 ecccccccooocooes 9,411 443 472 33 666 68 164 27 172 49 110 56 
Feed, tindred, and tebacce prodects.......- 20,21 137 6 ” 0 4? 1 18 . ia 3 14 . 
Textiles and appare) «-<--ccceccereceessnees 22,23 244 | 10 0 3 0 il 2 5 | 5 | 
Leber, weed prodects, and fersitere...... : 24,25 119 _ i! 0 24 i 7 0 . i 2 0 
Paper and allied predects..--+--ccccsccese . 26 21 0 Ss ) 24 4 ¢ 0 12 3 4 2 
Leesicals and allied predects...---s-ceeess 28 1,673 220 M 3 33 17 12 6 20 10 10 7 
ledestrial chepicals.«--+++eceees ereeeees 281-82, 286 289 i 7 2 it 5 7 4 5 | 6 $ 
Dregs and edicines.«-scccccecccccevceees 283 89 12 7 i) il 4 2 1 9 & 3 2 
Bite Gamhariaccccccccccccceccccccccoccs 784-85 , 287-89 6% 207 20 1 uM ‘ 3 i . 3 1 0 
Petrelews refinieg..----- TTTTTT TTT TTT fe] 5) 0 2 0 2 i 2 1 5 } 6 6 
Rabber predacts..-.ouccccecccceeeeees seccee w 632 0 8 0 23 0 é i 6 3 i ’ 
Steer, clay, and glass predects..... ccvcece 3? LT 0 23 0 1S i 7 0 i] 3 3 2 
Primary @etals...--seeeees eneccccccce nece 33 «55 0 13 i 40 4 i! i i! 4 5 3 
Ferrous wetals and predacts....cccccccces 331-32, 3398-9 ne ) 4 | 23 3 7 1 6 l ‘ 2 
Menferrees eetals and prodects..-.--.+0+- 333-% 85 0 9 0 15 j ‘ 0 5 3 I i 
Fabricated eetal predects.....-..+- seeeeees ‘4 SS ? “ 0 43 2 i! 0 8 | 1 0 
Machinery. .scscccccccces pecoccece ccccccccce 3$ 2,101 60 © 21 * i! 19 i) 14 ‘ il 2 
Office, competing, and accounting 
ae ecccecces , 337 145 3 i? . 23 2 4 0 3 0 ? 1 
Other sachisery, except electrical....+.- 351-36, 388-59 1,% 57 73 13 73 4 1S 0 il 4 ‘ 1 
wn Electrical equipment... .ccecccccecscccenes ‘ Se 1,472 at] 52 3 83 * il 2 21 3 12 4 
Radice and TY receiving equiperat.......-- uS 171 0 ? 0 . 1 1 0 2 1 0 ft) 
Commpenication equipacat...ccccccscccccees Moo 2% 28 5 j i! 0 2 0 . 0 . ‘ 
Electronic components... escccscss erences 47 bo? 1 13 0 28 3 2 I 5 ? 3 3 
Other electrical equipment. ......cceceees 1-64, 369 338 i 27 2 38 2 t H i 0 J 2 
Transportation equip@eat.....ccccecsees acce v 103 0 2? 2 4? 1 a 1 ‘ 3 18 i! 
Meter vebicles and eeter vehicles 
OGCIPOERE. «cee ncceeccereeeeeeeeeenens v1 13 0 18 0 % 0 5 0 ‘ 2 6 } 
Other transpertation equiparat.......+... 373-75, 379 29 0 3 0 a 0 I ! 1 0 1 0 
Aircraft and @issiletecsccccccces seeeeees 372,376 6! 0 t 2 9 1 2 0 4 ! i! id 
Professional aed scientific instreseats.... 38 847 22 Mo 2 9 c g 2 ‘ 1 5 ‘ 
Scientific and eechaviceal seasering 
jastroments.....000- TTT TTT TT Te 381-82 7 9 22 0 21 . 3 i 3 1 2 2 
Optical, sergical, photographic, and ether 
dostropents.««...ccnces eeccceccccecoces 383-87 540 13 4 2 18 2 5 ! I 0 3 2 
Other sapefacteriag indastries....scceee .s 27, 51,39 A) 10 i6 0 37 3 5 i 9 ! 0 
Wonmanefactering indestries..cccccccccccens 10-17, 41-67,737, 
739,807 ,891 1,1M 37 27 ! 66 - 22 ‘ 20 5 6 2 


SHMRCE! Mational Scieace Feandation, SRS 


a) 


Table 8-33. fends for applied research and develeperat by prodect 


field: 
DATA WOT COLLECTED FOR 1982 


Prodect field 


Food and bindred products... - cc cccccccncccccneune 
Testile O11] pre@ects...----cceeeececcceeeccnccences 
Chesicals, except dregs and @edicimes.. ~~~ <<ceeeeees 
ledestrial iperganic and organic chesacals.......- 
Plastics eaterials and synthetic resins, rubber, 
OBE CiberSecccccccccccescccccccccccecccoscccccees 
Agricelteral chepicals...---+secceeecceneeencenees 
Bihew hamhasBancocceseccccveocooeosoocecooocorses 
Dregs and @ediCiMOt.-- cece eneee TTT TT TTT TTT TTT TT Te 
Petrolewe refining. .---+sccceceeeceeececewecccneunes 
Rubber aad eisetilaneees plastics pro@ects......++.. 
Stone, clay, and glass predacts...<----ccccceeeeeres 
Prigary COtalsc.sccccccsccsecescvcersese-seseeeeeses 
Ferrows @etals and predects.«----ecccccceccecences 
Monferroas @etals and predacts. ~~. cc ccccccceeuee 
Fabricated etal predacts... 60... -csccccccennceeceee 
Ordwance and SCCOSSOTIOS, Be O6 Ce enn nn cnccnccncncunes 
Recbhaerpocecccccccccccsccccccccccccecccccccccccsces 
Eagines and terdines..---ccccccecccceenecneweneees 
Fare sachinery and equipoent..... occ cccccccccccues 
Constrection, @ining, and eaterials handling 
OOCRIRE Yo «ce rcccccecrsescceeressceseesseeseusenss 
Metalworking eachinery and equipa@ent....- 6.6.00 
Office, competing, and accounting @achines........ 


Other eachinery, “rcept electrical... ccccccewccens 
Electrical equipasst, except radie and TY receiving 
equipornt, communication equip@re\, and electronic 
COOPOMOREG «ccc cc enceeereeneeeneeweweseeeeeeeneeuees 
Electric tramse@ission and distribution equiperst.. 
Electrical industrial apparatus... .cccecccccccenes 
Other electrical equipornt and supplies. .......00 
Radie and TV receiving equipeent, co@eunication 
equipoent, and electronic compoments...--eccccccces 
Moter webicles and ether transportation equipecet.. 
Motor webicles and equipaent. «6... cc ccc ccnneceees 
Other transportation equip@ent......-cceccceeecees 
Mircratt and parts. cccccccecccceccceecwwnneueewennns 
Guided @issiles and spacecraft... 66. ccccccccwwcwcees 
Professional and scientific instrements.. 66... ccceee 
Other product Fields, BeQeCecccccccccceneesncenenees 


n-e-c. Wet elsewhere classified. 


193-64, 1967-77, 1979, 1981, 1983, and 1985 


SIC Code 


20 

22 

28, except 283 
281, 286 


282 

28? 

784-85, 289 

283 

29 

3% 

2 

33 

331-32, 3398-99 
33}-% 

M, except 148 
Me 

3S 

33! 

382 


333 
ys 
35? 
355-56, 358-59 


be, except 165-67; 
3825 

Mi , 3825 

2 

Mo} -64, 68-49 


%5S-6? 

yy, except 372.3% 
371 

373-75,379 

372 

We 

38, except 3825 


1%3 


$12,108 


102 
(2) 
86! 
242 


1 S64 
612,%2 


118 
(2) 
ee 
104 


(1) Data have been withheld te avond disclosing operations of individwal coepanies. 


(2) Met separately availiable but incleded in total. 


See general notes. 


(3) leputation of RED expenditures by product field was elieinated beginning in 1985. 


Sewrce: Mational Science Foundation, SRS 


[Dellars om eillsens) 


1%? «= 1%BsMKD 
$15,757 $16,787 $17,690 
iM 165 179 
55 58 6 
1099 «1,068 take 
uM? 1% ai? 
«ne tee 482 
22 or 106 
205 207 210 
Ms 75 ai? 
215 239 752 
132 160 163 
121 130 157 
208 207 224 
117 119 125 
TT rd 99 
204 ae Soa 
218 201 186 
1,293 1.3% 1,562 
192 203 1% 
102 % 99 
119 129 154 
67 %0 83 
oid 678 812 
199 201 218 
3,053 3,363 3,409 
831 % 1,139 
155 80 = «1, 0S! 
1 % 88 
2,165 2,370 ~=—-2, S79 
3,741 3,786 378 
$35 9 ei¢ 
1,385 1,013 1,828 


Therefore, data for each industry are lower than those in preceding years. 


1970 
$17,465 


206 
3S 
1,339 
44? 


$21 
126 
223 
are 
272 
193 
128 
23S 
127 
108 


252 


3,372 


1971 
$17,730 


211 
60 
1,345 
«57 


Sil 
130 
218 
335 
ibe 
215 
128 
2% 
id 
116 
701 
192 
1,783 
2% 
0 


1972 
$18, 959 


227 
83 
1,250 
45! 


45} 
108 
778 
331 
299 
279 
13S 
245 
137 
108 
m 
1\'7 
1,98" 
316 
93 


1973 
$20,618 


243 
93 
1,342 
489 


Si 
1l¢ 
279 


1,219 
274 


gS? 
204 
263 
390 


3,62! 
2,014 
1,824 

1% 
2,548 
2,491 

9) 
1,465 


1974 
$22,188 
2783 


82 
1, Se 


1975 197% 
$23,457 $26,178 
273 y 
73 81 
1,627 1,853 
65 778 
586 67 
176 265 
198 246 
783 88} 
408 425 
14 325 
150 171 
290 31 
144 163 
Th 148 
916 = 1,025 
18? 199 
2,628 3,001 
aoe 477 
138 168 
285 317 
80 83 
1,339 1,580 
322 376 
14 a74 
205 224 
260 306 
309 34a 
19114483 
1,926 2,263 
1,720 (2) 
204 193 
2,25 2,733 
2,925 2,880 
1,002 1,140 
2,987 3,179 


1977 


$28,916 


148 
% 
2,018 
819 


901 

224 
2%8 
379 


5,019 
(2) 
(2) 
201 

3,413 

3,024 

1,255 

3,201 


980 
191 
291 
498 


6.6% 
(2) 
{?) 
205 
3,460 
4,465 
1,434 
4,062 


See Table B-35 for ‘coverage ratios.* 


1,360 ; 
387 : 
940 : 

2,601 : 
929 


(2) 


194 : 
S38 : 
278 ; 
280 : 


1,379 


(2)! 
7,452 : 
1,199 : 

2% : 


(2) : 
(2); 
(2) 
377 
5,877: 
6,904 | 
1,812 
6,681 ! 


Table B-24. Funds for applied research and developeent by product 
field and source of funds: 1985 


[Dollars in eillions) 


Product field SIC Code Total Federal Company 
OO A ee $44,255 $15,280 $28,975 
Food and kindred products..-sccccccvcccccccseceeeses 20 424 0 424 
Textile @ill pro@ucts...escececcceeceeeeerenneennens 22 214 0 214 
Cheaicals and allied products...-. seeeeeeees 28 4,513 43 4,470 
Industria] inorganic and organic che@icals...--.-- 281 , 286 746 19 727 
Plastics @aterials and synthetic resins, rubber, 
ahd FidOTGeccccccececcccscssees TITTTITITITTTTT Te 278? 1,050 (1) (1) 
Drugs amd GOGiCIMES.-ceeeceereceeeeeercseeeeereees 283 1,654 g 1,646 
Agricultural Che@icals-ceccccescecccececccccennces 287 432 0 432 
Other che@icals..ccscccccceccccecccccvesessecseess 284-85 , 289 631 (1) (1) 
Petroleu® refimingeccsccccercercceceeccenecescenecees 279 934 i5 919 
Rubber and aiscellaneous plastics products.....+++-- 30 332 (1) 332 
Stone, Clay, and glass produrts.--ceceeceeceeveeenes 32 174 (1) 167 
Prigary Getals..sccscccsccccccscsesccccssecceseesias 33 2! 38 224 
Ferrous @etals and productSeccecececececsccececess 331-32, 3398-99 105 (1) (1) 
Wonferrous @etals and productS.-sceccecseccscceces 333-% 156 (1) (1) 
Fabricated @etal productS.-ccccecccccceeeesveceseees 34 1,332 855 477 
Ordnance and ACCOSSOTIES, Deu Ceeecccceseceeencees 345 413 294 119 
Other fabricated aetal productss-ceceeeeeeeeeeeees 341-47, 349 919 361 358 
Machinety.c>> cccccccccccccccccccccccccccccccccccces 35 7,390 378 7,012 
EMGimeS And LUrdiNeseccececcecceeeeeceeees eeeeees 35} 18 136 382 
Far@ @achinery and equip@ent..ccccceceeccceeecnnes 352 228 0 228 
Construction, @ining, and saterials handling 
BACHINETYsccccceceececceeeeeeees TTTTTTTT TTT TTT Te 353 423 (1) (1) 
Metalworking sachinery and equipgent..... seeeenees 354 129 0 129 
Office, computing, and accounting sachines««s+++s. 357 5,579 (1) (1) 
Other sachinery, except electricalsssseeeeeees sane 355-56 , 358-59 313 94 220 
Electrical CqQuip@entsccccccccccceseerecencsecsess eee % 10,292 4,189 6,103 
Electric trans@ission and distribution equipaent.. 361 , 3825 150 42 108 
Electrical industrial apparatus.....+.. pe eeeeeenes 362 382 173 209 
Other electrical equipaent and supplies.«--.-see 363-64 , 368-69 62 108 313 
Radio and TV receiving equipment, communication 
equip@ent, and electronic components....sseeeeees 305-67 9,139 3,866 5,273 
TramSportation OQuip@entecccccccceeevesceseevcssnes 37 11,554 5,872 5, 68i 
MOtOr VOWICLOSscreeesecccceceseresssseeeseens Loess 371 (1) (1) (1) 
Other transportation equip@ent.ssscceereecceeveces 373-75,379 (1) (1) (1) 
Aircraft amd PartSenccccccesecerscessreeseceessuns 372 3,947 2,099 1,848 
Guided @issiles and spacecraft...++++- pe eeeeeeeees 37% 3,959 3,695 264 
Professional and scientific instru@ents...sseeeeeees 38, except 3825 1,127 102 1,025 
Scaentific and eechanical @easuring instruments... 381-82 820 (1) (1) 
Optical, surgical, photographic, and other........ 383-87 306 (1) (1) 
INSTPUBENES.«ceeeccces Coereeeersceseccceceseceers 
Other product Fields, Ne@eCececcccceceececeeeeneeess . 5, 708 3,781 1,927 


n-e-c-e Wot elsewhere classified. 
(1) Data have been withheld to avoid disclosing operations of individual companies. 


WOTE: This table contains enly data reported by survey respondents. leputation of R&D expenditures by product 
field was eliginated dDeginning in 1985. See Table B-35 for “coverage ratios.’ 


Source: Wational Science Foundation, SRS 
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Table 8-35. fends fer applied research and develeperet 
by vedestry and prodect field: 1985 
(Dellers oe eslliens) 
BATA GOT COLLECTED FOR 19% 


Steer, Pretes- 
clay, tiesal aed Oterr 
Feed ands Tertile Petre- ane Fabricated Transper- scoeetifac preéect 
ledestry tinéred el! ives Pebber glass Prowary ertal Electrical tation = tastre- trelés 
Coverage predects predects Chesicals refining predects predects ertals predects Machieery eqerperet equiperet erets atc. 
SIC Code Tetal ratie Pe] 22 7 ra) % 32 33 4 bs uM 7 a] _— 
Total ~~ «+ cecseees PTTTTTTITTTTT TTT TTT TT TTT TT TTT $75,647 6.99 ane $214 “4.515 ou $332 sire $261 $1,332 $7, 39% $10,292 $11,5% 61,127 #5, 708 
Feed, tindred, and tebacce preducts...----- 20,21 (1) 0.6 5 (1) 4 0 (1) (1) 0 (1) s , (i) ¢ 13 
Textiles 20d appartl .-ccccccececcerecewenes 22,23 152 0.8 6 62 (1) 9 (1) 6 0 (i) (1) (1) (1) 6 a 
Leaber, weed prodacts, and fersitere.....-. 4,3 (2) 0. (i) 6 i 6 t) (1) 0 (1) (1) 6 0 (i) a 
Paper and allied predects.-..---- ereeeneees ra 7% 6.23 0 (1) 20 (1) (i) t) 0 0 3 (1) (i) (1) iss 
Chesicals and allied prodects....-----+--+- 2 7,91 0.” ila iM 3,410 ‘ eo 1s (1) 60 (i) (1) ‘ sD 217 
ledestrial chemicals. -+-----ee-eees tees 781-82, 28 3,337 0.04 (i) (1) 1,622 (1) (h) {1} (i) (1) (1) (1) 0 (1) i) 
Drege O04 SEE CIBEL.« -- 6c eee ee eeseeewenes 783 3,287 0.” (1) (1) 1,04 6 (i) (1) (1) ? 6 (1) ‘ ims a) 
Other Chemicals... -c-ececcceceee eeeeeeees 704-85, 287-89 1,1% 0.465 3 (1) tae (1) 0 (1) 0 (1) ® (i) ¢ (i) 121 
Potrelewe ret ising. --.ccccccccccccewecewees ” (1) 0.% (1) ¢ a7 es (i) (i) (1) (1) (1) (1) 1% 330 
Rebber predects.«--ccccccccccccccecenes eee » (2) 0.2% (1) it) 21 0 inv (i) (i) (1) (t) (i) (i) 0 a 
Steee, clay, and glass prodects....... seeee v2 Me 0.99 0 0 (i) 0 7 i (1) (i) (1) (1) 27 (1) 1? 
Progary eetals.«-.--se- teeeeees tteeeeenes 3 (i) 0.69 (1) 0 a0 (1) b 1 132 re) 20 “ (i) (1) 0 
Ferrees setals and predects..... seseeeers 331-32, 3398-99 exe 0.79 0 0 (1) (1) (1) (1) $7 (1) (1) (i) (1) 0 (1) 
Meaterrees ee.ais and prodects...-. ecccce 333-h& (i) 0.@ (1) 0 (1) (1) it) (ty Te (1) (1) (1) (1) (1) (i) 
Fabricated wetal predects..---cccccceeccees MM (2) 6.41 (i) (1) 4} (1) (1) 41) ?2 9 21 23 . + 
RaCbiWery sc cccocccceeeeeeeee eeccccccccces 3s (1) 0.82 (1) 0 7” (i) % (i) 18 of 6.2% 1,159 ] may 1,0 
s Office, competing, and accounting 
ped eee teeeee senses 337 8,393 0.88 0 \) ie 0 0 0 0 (3) 5,268 1,119 0 18 “2 
Other sachioery, except electrical...-.-- 351 -S, 358-59 (1) 0-62 (1) 0 i3 (1) 2 {%) 18 of 1,025 « 6? ] 113 
Electrical equiperst..... te eeeeeeeeeewenens & 16, 387 0-63 0 (t) Re (i) 5 (i) ? “) 287 5,680 1,074 110 ',432 
Radio and TY receiving equiperet......--- 5 %) 0.81 0 0 0 0 t) \) 6 0 0 (1) 143 0 0 
Commenicatior equipaeat...- sec ccccceceeee vee 5,538 0.61 0 0 9 0 (1) (1) (i) (i) (1) 3,358 (1) (1) (1) 
Ebectrepic Compeneets. «cc cccccccceeeceees »? (2) 0.™m 0 6 (1) 0 0 0 0 0 (i) (1) ) 12 Me 
Other electrical equiperat...... seeeeeeee Mi 04, 49 4,27 0.84 0 (1) (1) (1) (1) (t) (i) il, 7 1,45 (1) (i) (1) 
Trawspertation equiparet...-...... ccccccees v7 (1) 0.% \) (1) 3” (1) (1) (1) (1) ‘se $77 2,270 9,528 3S ers 
Reter webicles aed eeter vehicles 
GenREEEEBccccescccccocecccecs poceocese 31 (1) 0.42 ¢ (1) () (1) 9 (1) 6 (1) 1) (1) (1) a) () 
Other transportation equiporet..... eeeees 373-75,379 (2) 0.07 0 0 (1) 0 0 0 0 (1) (1) (1) (1) ) (i) 
Arrcratt amd @issilet.nccccceees seeeeeens 372,3% 17,611 0.35 9 0 12 (1) (1) (i) (1) NY 207 2,01¢ 6.1% (t) 13 
Professional aed screetific instreaeets.... af] (2) 0.17 0 2 is 0 10 0 0 2 (1) 108 il 328 60 
Scremtitic and eechanical seaserieg 
tits. | eee PTTTTTTTTT ye -82 (2) 0.20 0 0 0 0 0 0 0 (1) (1) % 6 ye} 4) 
Optical, sergical, photographic, and ether 
This 2. 11 EEE 85-8) (2) 0.12 0 2 1S 0 10 0 0 (1) (1) 13 $ 165 i8 
Other earefacteriog tedestriet.....ccccccee 27,31,39 ye 0.” 0 J a (1) (1) (1) (1) (1) . i! (1) (1) “ 
Monmawetactering pedestries.....cccecceeees 10-17 ,41-67,737, 
739,807 891 2,666 0.63 (1) 0 iaé 18 9 (1) 33 (1) ic $77 782 “ yu} 


(1) Bate have bere withheld te aveid disclosing eperatoens of iedividea! companies. 


MOTE: jepetation of PAD cxpenditeres by prodect field was elieieated ie 1985. Coverage ratios show the percentage of each indestry's applied research and develepernt fends that respondents distributed by predert field. 


Seerce! Mationa! Scivece Feendation, S85 


9S 


Table 8-36. Fonds fer applied research and develepernt by 
industry and secondary predoct field: 1985 


DATA WOT COLLECTED FOR 1986 


ledestry 


Food, tindred, and tebacce prodects..---..- 
Textiles and apparel .«..«+««+ coveces oessees 
Leader, weed prodects, and fersitere.....-. 
Paper and allied predects..---ccceeee pecces 
Chemicals and allied prodects.....----» eeee 
ledustrial Che@icala«««cccccececccveeeees 
Dregs a0 WEEIC INES «eee eeeeene ecccee eece 
Other che@icals..--eeeeeee ccccccccccccccs 
Petrolews refining. «.---+eccees ceccecces eves 
Rubber predecttcssccccccccecencceeeceeeenes 
Stone, clay, and glass predacts.«--««+eeee. 
Primary COLLEGE. «ccccccccccceeceeeeeeeeeeees 
Ferrees eetals and prodects....--+++ sccce 
Menferroes ertals and prodects...-e-eeees 
Fabricated eetal predects...ccccccccccceees 
Rachieeryscccccccsccccccccesseccsececcccess 
Office, competing, and accounting 
BPCRIDEG so cccccccccccscceseveseeccecssess 
Dther sachinery, except electrical....... 
Ehvctrical equipernt.....-++. orcce 
Radin and TY receiving equiperet......... 
Communication rqwip@rat...ccccccccccccens 
Electronic components. ..ccccces seccccece - 
Other electrical eqwiperat....ccccccccccs 
Transportation equiperet. «ccc ccccccccwenes 
ter webicles and eeter vebicies 
TL LL eee 
vil > transportation equiperat.....e.e. 
BE SE amd WREST DOG ccc e cece ewww eeewcnes 
“ets onal and scientific inetreseats.... 
‘the fh0 and wechanical evasering 
et.) |) pocceccococccoces 
Optical, surgical, photographic, and ether 
POGETEDOOEG «ccc cccccnccceeeeeeeeeewneees 
Other sanufactering industries. «sec cceeees 
Monmanefactering indestrittecccccccececeees 


Industrial Plastics, 

seorganic §=6 syathetic 

and resins, 

organic rebber, and 

SIC Code chesicals fibers 

281,286 782 

secccece eeccece 7a $1,050 

20,21 (i) 5 

22,23 0 (1) 

“4,3 () 0 

26 t (1) 

7 427 624 

281-82, 2% w} 603 

283 33 (1) 

284-85, 287-89 %1 (1) 

2? 1% 120 

30 0 18 

32 (i) (1) 

8 4 (1) 

334-32, 3398-99 (1) (i) 

333-% (1) (1) 

M 26 (1) 

38 6 (1) 

337 0 0 

351 -S6, 358-59 t (1) 

Me 13 (1) 

65 0 0 

arty) (1) (1) 

be? (1) (1) 

el 04, 369 (1) (1) 

AP (1) 4? 

1 (1) (1) 

373-75, 379 (1) (1) 

372, 3% (1) ? 

Me (1) 12 

381-82 0 0 

363-87 (1) 12 

27,31, 39 0 (1) 
10-17 ,41-67,737, 

739,807 891 Me és 


(1) Data have deen withheld te averd disclosing eperations ef individual coepenies. 


(2) Less than 60.5 eillion. 


Cheaicals 


Drugs 
ané 
eedicines 
283 


$1,654 


(1) 


se oc so oO 


(1) 


Agricel- 


teral 
chesicals 
787 


= 
——s 
oo“ 


oec so 


(1) 


[Dellars im eillions) 


Other 
cheaicals 
704-85, 
269 


$631 


Prigary eetals 


Ferreus 
ortals and 
products 
331-32 
3398-99 


(1) 


fabricated 

ertal 

predects 

Or énance 
Wonferress and 
ortal and accessories 
prodects R-#-C- 
333-% 8 
1% $415 
i) (1) 

0 0 

0 0 

0 0 
(1) (1) 
0 (1) 
(1) 0 
0 (1) 
(1) 0 
(1) at | 
(1) 0 
13 (1) 
(1) (1) 
(1) (1) 
(1) (1) 
(1) (1) 
0 0 
(1) (1) 
(1) (1) 
0 0 
(1) (i) 
0 0 
(1) 31 
(1) 244 
(1) (1) 
0 (1) 
(1) 210 
0 (1) 

0 (1) 

0 0 
(1) (1) 
13 5? 


Table B-36. Funds for applied research and develepaeat by 
industry and secondary product field: 1985 (continued) 


Machinery Electrical equipaent 
DATA WOT COLLECTED FOR 1986 
Radie and 
Censtrec- Electric television Other 
tien, aia Retal- Office, Other transais- Electri- receiving Elec- electrical 
Fare =s ing, and working computing aachinery,  sionn and cal in- sets, trenic equipaent 
Engines achinery aterials sachinery and ac- except distribe- dustrial except Comauni- coaponents and 
and ands handling ands counting electrical tion appa- ss Come@uni- cations ands Supplies 
ladustry SIC Code turbines equipeent eachinery equipeent sachines 355-54,  equipeent rates cation types equipment accessories 363-64, 
35! 352 353 354 357 358-59 361, 3825 362 365 366 3%? 368-69 
Total coccccccccccccccccccces evccccccccccccs $718 $228 $423 $129 $5,579 $313 $150 $382 $136 $6,024 $2,979 $621 
Feed, kindred, and tobacce predects........ 20,21 (1) (1) (1) (1) (1) (1) 0 (1) (1) (1) (1) (1) 
Textiles and apparel..-ccsccccccccecccsenes 22,23 0 C) 6 (1) 0 (1) 0 (1) 0 0 (1) 0 
Leeber, weed prodects, and fernitere....... 24,25 0 0 (1) 0 0 (1) 0 0 0 0 0 0 
Paper and allied products. .cccccscccesscses 26 i) 0 0 0 (1) (1) 0 (1) 0 0 (1) 0 
Cheaicals and allied predects....+scccecses 28 0 0 0 0 0 (1) (1) (1) 0 (1) (1) 0 
Indestrial rhemicals..eccccccccccsceccees 281-82, 286 0 0 0 0 0 (1) 0 (1) 0 0 (1) 0 
Drags af wedi cines..-cceccescccscceecees 263 0 0 0 0 0 0 (1) (1) 0 (1) (1) 0 
Other chesicals...ccccsescccccscccccececs 204-85 , 287-89 0 0 0 0 0 0 0 0 0 0 (1) 0 
Petroleum refiningsscccccceccerecescessvens 29 (1) 0 (1) (1) (1) (1) 0 (1) 0 0 (1) 0 
Rabber prodacts.ccccccscccecccceccccccceess % 0 6 (1) 0 (1) 0 0 0 0 (1) (1) (1) 
Stone, clay, and glass prodacts...-ceeceess 2 0 0 (1) 0 0 (1) 0 (1) 0 (1) (1) 0 
Prigary aetals..ccccccccsscecsscceveccecees 3 i 0 (1) 16 (1) (1) 4 (1) 0 0 13 (1) 
Ferroes aetals and preducts.....seeeeeee 331-32, 3398-99 (1) 0 (1) (1) (1) (1) (1) (1) 0 0 (1) (1) 
Woaferrees eetals and predects......+.00 333-% (1) 0 (1) (1) 6 (1) (1) 0 0 0 (1) (1) 
w Fabricated setal prodects.......seceseeeeee M 6 4 3 (1) 0 2 0 (1) 0 (1) (1) 0 
” Machimeryssccccsccecccccccceescescccesceses 33 275 (1) 387 83 (1) 73 0 (1) 0 (1) 321 267 
Office, competing, and accounting 
BBCDIGEG occ ccccccccccccccccccccccccccccs 337 0 0 0 0 5,268 0 0 (1) 0 (1) 316 (1) 
Other eachinery, except electrical....... 351-36, 358-S9 273 (1) 387 83 (1) 73 0 (1) 0 3 5 (1) 
Electrical equipment....-ceceseees S (1) (1) (1) (1) 202 24 4 114 10! 3,592 1,832 168 
Radio and TV receiving equipeent......... %S 0 0 0 0 0 0 0 0 72 5 (1) (1) 
Commenication equipoent.....sceceesereees 346 0 0 (1) 0 (1) (1) (1) (1) (1) 3,086 255 (1) 
Electronic components....ccccesecccecsers 367 0 0 0 0 35 (1) (1) (t) iS (1) 240 17 
Other electrical equipoent......ecesecees 361-64, 369 (1) (1) (1) (1) (1) 15 66 101 (1) (1) (1) 143 
Transportation equipaent....cccccecccesvece Ay (1) il 12 (1) (1) (1) 45 (1) (1) (1) 524 128 
Weter vehicles and eoter vehicles 
CQUIPOERE ce recccccveccececcecscecees v1 331 8 (1) (1) (1) (1) 10 (1) (1) (1) (1) (1) 
Other transportation equipaent........... 373-75,379 (1) 0 0 0 0 0 (1) 0 0 (1) (1) (1) 
Aircraft and @issiles..ccccccscesecceeens 372,36 (1) 4 (1) 5 (1) (1) (1) (1) (1) (1) 440 (1) 
Professional and scientific instresents.... 38 (1) (2) (1) (1) (1) 0 0 (1) (1) 37 34 10 
Scientific and sechanical evasering 
instremeaty..ccccccecccscccccesececccecs 381-82 (1) 0 0 (1) 0 0 0 20 (1) 37 30 (1) 
Optical, sergical, photographic, and other 
ingtrements...cscccccccccccvecccesesess ° 383-87 0 0 (1) 0 (1) 0 0 (1) 0 0 4 (1) 
Other eanefactering industries......... sees 27, 31,39 0 0 0 0 2 6 0 0 0 (1) 2 (1) 
Wensanefactering industries. .ccccecceseeees 10-17 ,41-67,737, 
739,807 , 891 43 0 (1) (1) (1) 18 25 (1) 0 426 ST (1) 


1) Data have been withheld te aveid disclosing operations of individeal coupanies. 
2) Less than $0.5 million 


NOTE: Imputation of R&D expenditures by product field was eliminated in 1985. See Table B-35 for "coverage ratios." 


SOURCE: National Science Foundation, SRS 
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Table B-36. Funds for applied research and developaent by 
industry and secondary product field: 1985 (continued) 


Transportation equipaent Professional and 
DATA WOT COLLECTED FOR 1986 scientific instrusents 
Optical, 
Guided Scientific surgical, 
Motor Other sissiles and photo- 
vehicles transper- Aircraft and sechanical graphic 
and tation and space- easuring and other 
Industry SIC Code equipaent equipaent parts craft instrugents instruments 
371 9 372 6 381-82 383-87 
BaiaBoccccccccecesccccseccces occeccccceces 20 (1) (1) $3,947 $3,959 $820 $306 

Food, kindred, and tebacce preducts.....- ‘ 20,21 0 0 0 (1) 0 0 

Textiles and apparel......... eeeececececees 22,23 (1) 0 (1) 0 0 0 

Lumber, wooed products, and furnitere....... 24,25 0 0 0 0 0 (1) 

Paper and allied products..:cscscesceceees : 26 (1) 0 0 0 (1) 0 

Chemicals and allied pradacts....eseecceese 28 0 (1) (1) 3 174 133 
Industrial che@icals..-ccssccccecccceecs . 281-82, 286 0 0 0 0 (1) (1) 
Drags and Bedi cines.ssscsccceerececeeeens 283 0 (1) (1) 3 (1) (1) 
Other chemicals..ccesceecsiceevecececcces 284-85 , 287-89 0 0 0 0 (1) (1) 

Petreleae refining. -+sccccccceccseseceeeces 29 0 (1) 0 0 (1) (1) 

Rubber prodacts..cecccceccevccecceccececces 3” (1) 0 (1) (1) 0 0 

Stone, clay, and glass products.....+.-. eee 32 (1) (1) 3 (1) (1) 

Primary @etalssccececcccccccccevcsecenenees 3 (1) (1) (1) (1) (1) 0 
Ferrous wetals and prodacts...:.+-seceees 331-32, 3398-99 (1) (1) (1) (1) 0 0 
Wenferreus aetals and prodacts.......++.- 333-3 (1) (1) (1) (1) (1) 0 

Fabricated eetal prodacts..-esccceeeeceees 34 (1) (1) (1) (1) 8 0 

5 Machinery. .sscccccccccccccecceceeeeeeececes 35 37 (1) (1) 0 (1) (1) 
Office, computing, and accounting 
BaChiNeGsccccccccccccccceccssesceceececs 357 0 0 0 0 18 0 
Other eachinery, except electrical....-.- 351-56 , 358-59 $7 (1) (1) 0 (1) (1) 

Electrical equipment...-scccceeees At 14 13 (1) 242 45 (1) 
Radie and TV receiving equipaeat.......-. 365 0 0 0 (1) 0 0 
Comaunication equip@ent....csceceseeeess 366 (1) (1) (1) (1) (1) (1) 
Electronic CO@pementS..cccccceceeccceeces 3%? 0 0 0 0 (1) (1) 
Other electrical equipment...-cccceeeeees 31-64, 369 (1) (1) (1) (1) (1) (1) 

Transportation equipaent....eceeeeees occece 3? (1) 128 2,664 (1) 29 (1) 
Moter vehicles and eotor vehicles 

OGUIPOERE sce cececceceeccsereeeeees eee 71 (1) (1) (1) (1) (1) 0 
Other transportation equipaent.........+. 373-75, 379 0 (1) (1) 0 0 0 
Aircraft and @issilessccccccccccccceseces 372,376 (1) (1) 2,652 3,352 (1) (1) 

Professional and scientific instresents.... 38 (1) 0 5 (1) 432 97 

Scientific and eechanical seasering 

INSEPUMERES cere eeceeeeeeseeees teeeeeees 381-62 (1) 0 (1) 0 yl 2 
Optical, surgical, photographic, and ether 

TThis | 111) CREEL EERE EEE 383-87 (1) 0 (1) (1) 71 94 

Other eanufacturing industries..ccecceeeees 27,31,39 0 (1) (1) (1) 0 (1) 

Wonwanufactaring industries...cccceceeeeees 10-17,41-67,737, 

739,807 ,891 (1) (1) 108 113 54 0 


(1) Data have been withheld te aveid disclosing eperations ef individual companies. 
(2) Less than $0.5 eillien. 
MOTE! lapatation of RED expenditures by product field was eliwinated in 1985. See Table B-35 for “coverage ratios." 


Source: Wational Science Foundation, SRS ra 


6S 


Table 8-3. 
by industry: 


Industry 


Feed, kindred, and tobdacce preducts(4@).....-++- eeee 
Textiles and apparel.«--s-ceeees 
Lueber, weed products, and furniture...csscceeeees : 
Paper and allied products--+eeceseceececes seeeceess 
Cheaicals and allied preducts..++«++ 
ledustrial chemicals.-cesescceccees PTTTTTT TTT TTT 
Drugs and @edicines.-+--seeeeree eceee 
Other cheaicals----- eovcccccces PTTTITITITITT TTT 
Petroleum refining. -+-++sceceeseceevees 
Rubber products....-- TTTTTITITL eecees seecceccceces 
Stone, clay, and glass preducts...++-.+- eeeeeess see 
Prigary @etalss.-cccsccccescecesccseceecers 
Ferrous metals and praducts.cccccesceereseccees ee 
Weaferreas metals and products... -ccecceeecceeess 
Fabricated @etal preducts....-.ee00s 
Machineryeccccccceceecsceveenveens ee 
Office, coaputing, and accounting eachines.------ 
Other aachinery, except electrical.-.-ccccceeeess 
Electrical equipaent....+scccecsseccecsceeseeecceee 
Radie and TV receiving equipaent...-+cseeeceeeeee 
Communication equipment. .--eecseccecneseeeeceeses 
Electronic components.----eceececercecsceeseeeens 
Other electrical equip@ent.....-scoeseeverrcceeee 
Transportation equipeent.-.... 
Motor vehicles and eoter vehicles equipaent...--- 
Other transportation equipoent...-ececereceeesees 
Aircraft and Gissilesscssccceeeseceeceseereeerens 
Professional and scientific instruments..--+e-+e+s 
Scientific and aechanical seasuring instrusents.- 
Optical, surgical, photographic, and ether 
T Thin | 11.14 CRREEEEE LEE 
Other eanafacturing industries....-. 


Monmanufacturing industries....cscceesecceerereeees 


(1) Met separately available but included in tetal. 


Expenditures fer energy research and develepeent 
1972 and 1974-87 (projected) 


SIC code 


333-% 


351-56 , 358-59 
% 

A) 

366 

367 
361-64, 369 
37 

v1 
373-75, 379 
372,376 

38 

381-82 


383-87 
27,31,39 


10-17,41-67,737, 


739,807 ,891 


See general notes. 


(2) Data have been withheld to aveid disclosing operations of individual companies. 


(3) Data have been withheld due to ieputation vf SO percent or eore. 


1975 


$1,774 


(1) 
0 
(1) 
(1) 
102 
100 
(1) 
(1) 
405 
(1) 
(1) 
27 
(1) 
(1) 
(1) 
23 
(1) 
(1) 
dba 


(4) Until 1984, tebacce prodects, SIC 21, was inciuded with “other sanufacturing industries.° 


SOURCE! Wational Science Foundation, SRS 


1976 


$2,073 


(1) 
1 
(1) 
(1) 
121 
(1) 
(1) 
(1) 
440 
(1) 
4 
33 
12 
21 
(1) 
40 


(1) 
1) 


1977 


$2,573 


(1) 
(1) 
(1) 
! 
148 
(1) 
(t) 
(1) 
536 
10 
6 
51 
19 
32 
(1) 
61 
(1) 
(1) 
650 


{Dollars in eillions) 


1978 


$2,965 


(1) 
(1) 
(1) 

2 
157 
(1) 
(1) 
(1) 


1979 


$3,643 


(1) 
(1) 
(1) 
3 
220 
(1) 
(1) 
(1) 
776 
12 
17 
72 
19 
48 
(1) 
83 
13 
70 
843 


1980 


$4,162 


a 
(1) 


1981 


$4,216 


5 
(1) 


1982 


1983 


1984 


$4,528 


(3) 


1986 


$3,458 


2 
(2) 
(3) 
(2) 
(3) 
(2) 
(2) 


Pro- 
jected 
1987 


Og 


Table B-38- Company funds fer energy research and developaent 
by selected industry: 1974-86 


Industry SI? code 1974 
Fatal ecocccccccccccccccceccoecceesess eeeeeeeeseseses $857 
Chesicals and allied products.--.cesccecess 28 (1) 
Petreleus POLIMINGeceeeccccececesecsscseces 29 (1) 
Machi meryecccccccccceccccccecscssccecsscess 35 
Electrical OQUIPMERE «cece ecccccccessccreses % 96 
Aircraft and @issiles«ceccscccccccscccceces 372,376 (1) 
All other sanufacturing industries. ..eeccee cesccecesescens (1) 


Wonmanufacturing industries...-+.eseeeeeees 7-17,41-67,737, 
739 ,807 ,891 48 


WOTE: Data ast available for 1972. 


1975 
$1,152 


(1) 
(1) 


115 
(1) 
(1) 


3 


(1) Not separately available but included in tetal. See general notes. 
(2) Data have been withheld te aveid disclosing operations of individual coapanies. 
(3) Data have been witi:held due te iaputation of sore than SO percent. 


SOURCE: Watienal Science Foundation, SRS 


Table B-39. Federal funds fer energy research and developaent 
by selected industry: 1974-86 


Industry SIC code 1974 

FORA) ccccccccccccccccccoceceesccccce eeeeeeeeeeeeeeeee $482 

Chemicals and allied preducts...-.seeseees 28 (1) 

Petroleum refining--.ccsccccccecececseeses 29 (2) 
Machimeryscccccscccccceccecscccessseesees 35 

Electrical equipment..ccsccccccceccceccces 3 293 


Aircraft and @issiles...ccccccccceccececcs 372,376 (2) 

All ether eanufacturing industries....ss0+ ceeesseveseeeeees (2) 

Wonmanufacturing industries.....sseseeeees O7-17,41-67,737, 
739,807,891 52 


WOTE: Data net available for 1972. 


1975 
$622 


(1) 
(2) 


9 
(2) 
(2) 


67 


(1) Wot separately available but included in tetal. See general notes. 


(2) Less than $0.5 eillion. 


1976 
$1,319 


(1) 
(1) 


122 
(1) 
(1) 


66 


[Dellars in aillions) 


1977 
$1,632 


(1) 
469 


165 
37 
(1) 


75 


1978 


1% 


(1) 
530 


137 
68 
(1) 


82 


1979 


$2,230 


[Dollars in eillions) 


1976 
$754 


(1) 
(2) 


463 
(2) 
(2) 


11 


(3) Data have been withheld to avoid disclosing operations of individual companies. 
(4) Data have been withheld due to iepetation of aore than 50 percent. 


SOURCE: Wational Science Foundation, SRS 


1977 


1978 


$941 $1,169 


(1) 
67 


485 
108 
(2) 


(1) 
118 


577 
215 
(1) 


139 


$1 


1979 
413 


(1) 
153 


624 
259 
(1) 


183 


(1) 
623 


219 
113 
(1) 


14] 


1980 


$2,599 


980 


$1,563 


(1) 
146 


71h 
283 
(1) 


179 


(1) 
699 


205 
163 
(1) 


154 


180 


1981 
$2,680 


149 
957 


203 
124 
1,053 


194 


1982 
$1,489 


169 


215 


1982 
$2,798 


177 
1,091 


71 
88 
1,102 


169 


1983 
$1,519 


179 
65 


699 
(1) 
(1) 


215 


1983 
$2,877 


164 
1,207 


180 
(1) 
(1) 


15! 


1984 
$1,508 


22 
(3) 
(3) 
654 
439 

60 


250 


1984 
$3,017 


167 
(z) 
(2) 
196 
133 
831 


205 


1985 
$1,447 


(3) 
53 
(3) 
697 
380 
16 


276 


1985 


$2,600 


(2) 
1,125 
(2) 
133 


164 


664 


94 


1986 
$2,235 


(2) 
936 
(2) 
120 
130 
5353 


115 


Table B-€0. Industrial expenditures fer energy research and develepaent 
by prisary energy source: 1973-87 (projected) 


[Dellars in ailliens) Pro- 


Prisary energy source jected 
1973 1974 1975 1976 1977 1978 1979 1980 1*81 1982 1983 1984 1985 1986 1987 


Tetalececeuecs $1,009 $1,339 $1,774 $2,073 $2,573 $2,9%5 $3,643 $4,162 $4,216 $4,287 $4,359 $4,526 $4,047 $3,458 $3,524 
Fossil fuels..-.+-- ° 438 Sib 550 605 757 843 1,063 1,228 1,437 1,491 1,591 1,768 1,921 1,515 1,489 
Bib cccceccccccccs 297 329 333 38! 449 (1) 557 (1) 772 (1) 905 (1) 1,428 (1) (1) 
Betecocccccoccece ; Si 14 66 68 93 (1) 113 (1) 208 (1) 255 (1) 194 (1) (1) 
Shalesscecececcees 12 18 19 24 35 (1) 24 (1) 37 (1) 48 (1) 128 (1) (1) 
Coal..eeesees eccece a9 65 109 127 175 (1) 313 (1) 383 (1) (3} (1) 154 (1) (1) 
Syathetic fessil 
fuels..+++- sece (1) 21 a] 74 115 (1) 23 (1) 210 (1) (3) (1) iia (1) (1) 
Miming--+-eseees (1) 5 9 10 9 (1) 1 (1) 3 (1) (3) (1) 8 (1) (1) 
Witherecsscecceees (1) 39 a) 43 5! (1) 16 (1) 142 (1) (3) (1) 32 (1) (1) 
Other fossil feels 29 0 23 5 5 (1) Se (1) 17 (1) (3) (1) 17 (1) (1) 
Macleat..scccseccees 501 601 700 799 926 995 1,037 1,056 1,037 1,078 1,13! 1,133 1,240 986 993 
FASSIOR ss eeeeecees 476 367 659 741 644 (1) 13 (1) 866 (1) 984 (1) 1,087 (1) (1) 
TTT) See 3 M 4j 38 82 (1) 124 (1) 71 (1) 147 (1) 153 (1) (i) 


19 


Tetal geethereal, 
solar, conservation, 


and atilization.... 3 14% 460 584 775 (1) 1,156 (1) 774 (1) 1,441 1,239 482 523 5% 
Geethereal.......- i 2 6 13 24 (1) 149 (1) 71 (1) (3) (1) 55 (1) (1) 
Golarecsnceccecess 2 7 19 43 64 (1) 321 (1) 298 (1) (3) (1) 98 (1) (1) 
Conservation and 

utilization.....- (1) iy? 435 528 687 (1) 686 (1) 405 (1) (3) (1) 329 (1) (1) 
All ether enerey---. 67 1% 64 85 i15 (1) 387 (1) 968 (1) 233 384 404 435 446 


(1) Data net collected. 
(2) Data have been withheld due te iapetation ef aore than 50 percent 
(3) Wot separately available, but included in total. See general notes. 


Netet Detailed data for 1977, 1979, 1981, and 1983 were estioated based upon (a) data actually reported in those years, (b) revised data fer these years 
which were reported on the 1978, 1980, 1982, and 1984 survey feras, and (c) adjustaents due to new saaple in 1981- 


SOURCE! Wational Science Foundation, SRS 
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Table B-4i. Company funds fer energy research and develepaent 
by prigary energy seerce: 


Priwary energy source 


Synthetic fossil fuels... 
MiMINGs-ceeeeceeccevesees 
Other...- eseneeeeve eeeeeeeene 


Other fossil fuels..-..+++- 


Mucleate.s-eee TITTTTITTT TTT 
FiSSiOReceeccees eeeeeeeeee . 
Fusion eeeneee eeeeeeeeereeeeee 


Total geethereal, selar, 
conservation, 
and utilization.... eeeeeeeee 


Geother@al scccccccccccccecs 


Selafccccccccccceeees serene 
Conservation and 

utilization.««++- eevee eee 

All other emergyssssseessees ° 


(1) Data not collected. 


(2) Data have been withheld te aveid disclesing operations of individual companies. 


1974 


(4) 


(4) 
(4) 


129 


62 


1975 


$1,152 


507 


1976 
$1,316 


323 


62 


1974-87 (projected) 


[Dellars in sillions) 


1977 


$1,632 


1978 
$1,7% 
678 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
217 


(1) 
(1) 


(1) 


(1) 
(1) 


(1) 


(1) 


(3) Data have been withheld due to ieputation ef eore than 50 percent. 


(4) Wat separately available but included in tetal. 


See general notes. 


1979 


$2,230 


122 


219 


$2,599 


(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
150 


(1) 
(1) 


(1) 


(1) 
(1) 


(1) 


(1) 


724 


(1) 
(1) 


1983 1984 


$2,877 $3,017 


1,473 = 1,536 
(4) (i) 
(4) (1) 
(4) (1) 
(4) (1) 
(4) (1) 
(4) (1) 
(4) (1) 
(4) (1) 
91 103 

72 (1) 
19 (1) 

1,161 §=—1, 106 
(4) (1) 
(4) (1) 
(4) (1) 
152 272 


Pre- 
jected 
1987 


$2,270 
1,414 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 


(1) 


Mote! Data for 1973-1976 were revised by the National Science Foundation. Detailed data for 1977, 1979, 1981, 1983, and 1985 were estieated based upon 
(a) data actually reperted in those years, (b) revised data for those years which were reported on the 1978, 1980, 1982, and 1984 survey fores, 
and (c) adjusteents due te new saaple in 1981. 


SOURCE! Wational Science Foundation, SRS 
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Table 8-42. Federal funds for energy research and developaent 
by prieary energy source: 1974-87 (projected) 


(Dollars in eilliens) Pre- 
jected 
Prieary energy seerce 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1927 


Tetalesscscecceeeeseees $482 6622,» S757“ $94L«« 1,169 1,413 $1,563 $1,536 $1,489 $1,519 $1,507 $1,447 $1,223 $1,254 


Fossil fFaels.cccccccceccceees 13 43 82 13 165 275 235 180 130 118 232 80 71 75 
Dilececseccvcscceeees seeees 3 6 12 13 (1) 29 (1) 26 (1) (4) (1) 13 (1) (1) 
Basccccccccccccccceccsccece (4) (4) 16 20 (1) é (1) (4) (1) 10 (1) (2) (1) (1) 
Bhabeccccccccccccccccccecce (4) (4) (4) (4) (1) (4) (1) (4) (1) i (1) i (1) (1) 
Coal eccccccccccccccsccesces 4 32 4) 77 (1) 183 (1) 139 (1) 77 (1) (3) (1) (1) 

Synthetic fossil fuels... (4) (4) 26 | (1) 152 (1) 78 (1) (4) (1) 21 (1) (1) 
Niming.sesseeees PTTTTTTT (4) (4) 3 4 (1) 0 (1) 7 (1) (4) (1) 0 (1) (i) 
Otherecscccceccceccenees ° 6 16 18 22 (1) AS | (1) 53 (1) (4) (1) (3) (1) (1) 
Other fossil fuels... (4) (4) (4) (4) (1) (4) (1) (4) (1) 16 (1) 0 (1) (1) 

Mucleats..es- cccccccccccccce (44 540 601 709 778 868 906 911 979 1,040) 11,030): 1, 086 888 904 
FASSTORs cc eeeeerereeeenvens 421 503 347 633 (1) 146 (1) 7% (1) 12 (1) 948 (1) (1) 
FUSTORssscccecccceeeeeeeses 23 v 54 16 (1) 122 (1) 115 (1) 128 (1) 138 (1) (1) 

rt Total geetheraal, selar, 

conservation, 

and otilizations..ccesseeess (4) (4) 51 88 (1) 102 (1) 201 (1) 280 133 16! 125 132 
Geother@alsscscccesseeseees (4) (4) 8 15 (1) 27 (1) Ay (1) (4) (1) 27 (1) (1) 
SOLarsceereeevereseverevens (4) (4) 26 42 (1) 70 (1) 99 (1) (4) (1) 46 (1) (1) 
smeerestion and 

atilization..ccccccccccees * 10 17 A} | (1) 5 (1) 71 (1) 80 (1) 88 (1) (1) 
All other energy..++-+se. eee 14 18 23 32 (1) 168 (1) 244 (1) 81 112 120 139 142 


(1) Data net collected. 

(2) Data have been withheld te aveid disclosing operations of individual companies. 
(3) Data have been withheld due te iaputation ef aere than 50 percent. 

(4) Net separately available bet included in tetal. See general notes. 


Note! Data for 1973-1976 were revised by the Mational Science Foundation. Detailed data for 1977, 1979, 1981, 1983, and 1985 were estiaated based upen 
(a) data actwally reported in these years, (b) revised data for these years which were reported on the 1978, 1980, 1982, and 1984 survey fores, 
and (c) adjusteents due te new saeple in 1981. 
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Table B-43. 
developeent by industry: 


Industry 


Expenditures for pollution abatement research and 
1974-87 (projected) 


SIC cede 


Total ccccccccccccccccccccccccccccccecs eeceeeesereseese 


Food, kindred, and tobacco preducts(6)....-- 
Textiles and appare]..---ssccccseescesvceecs 
Luaber, wood products, and furniture.......- 
Paper and allied products...-cssesscseeccees 
Cheaicals and allied preducts....cecsceveces 
Industrial che@icals...-+esssceccseccecees 
Dregs and @edicines..ceccccccesscccccseces 
Uther chemicalse.cssceccccccessessscccecces 
Petrolewe refining. ---scceccscccceeeescees 
Rubber products. .cccccccccccscccecscccsccees 
Stone, clay, and glass products....cscccceee 
Prigary attals...ceccccccccecsccscvesececess 
Ferrous eetals and products..ccccsesrseees 
Wonferrous eetals and predacts...cccceceee 
Fabricated metal products... sscccccecceecs 
Machineryescccccccccccccccccvessseescceesens 
Office, computing, and accounting eachines 
Other sachinery, except electrical... 
Electrical equipment. .cocceccscscecesesccess 
Radie and TV receiving equipaent.......00. 
Comuunication equipment. .ccccccssesecceess 
Electrenic components.....ccccseccsccecees 
Other electrical equipment....serereceeees 
Transportation equipaent....ccsscccesececees 
Motor vehicles & aoter vehicles equipaent. 
Other transportation equipaent.........0- 
Aircraft and @issiles..ccccccccseseesccees 
Professional and scientific instrusents..... 
Scientific and eechanical aeasering 
iT lids 1114 SEEEETERELEREREE IEEE 
Optical, surgical, phetegraphic, and ether 
Pastrementsscccccccccccsccccccsccsseseees 
Other sanefactering indastries......cceceeee 


Noneanufacturing industries..--.sceseseeeeee 


(1) Data not available due te high rate ef ieputation er because of disclesere pelicy- 


33 

331-32, 3398-99 
333-% 

3 

35 

357 
331-56 , 358-59 
% 

365 

366 

367 

361-64, 369 

37 

371 

373-75, 379 
372,376 

38 


381-82 


383-87 
27,31,39 


10-17, 41-67,737, 


739,807,891 


1974 


29 


1975 


M 


(2) Met separately available but included in total. See general notes. 


(3) Data have been withheld te aveid disclosing operations ef individual companies. 
(4) Data have been withheld due te ieputation of sere than SO percent. 


(5) Less than $0.5 sillien. 


{Dollars in aillions) 


1976 


35 


1977 


1978 


$1,065 


2 
(2) 
3 
8 
19 
67 
(2) 


(6) Until 1984, tebacce products, SIC 21, was included with “other aanufacturing industries.* 


1979 1980 


$1,249 $1,202 


2 3 
(2) (2) 
3 4 
(2) (2) 
146 178 
128 157 
4 4 
13 16 
80 95 
3 3 
9 ii 
29 30 
14 14 
15 15 
6 7 
3! 30 
0 1 
30 29 
MM 39 
0 0 
3 6 
(2) (2) 
(2) (2) 
(2) (2) 
0 (2) 
64 38 
3 (2) 
(2) (2) 
(2) (2) 
2 3 
104 19 


1984 


1985 


1986 


Pre- 
jected 
1987 
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develepaent by selected industry: 1974-86 


Industry SIC code 


Tatal.ccccccecccceccesess eseeseee seeneee eseetceeeeeeeeeeeene 


Chemicals and allied products.....sseceeeee 28 
Petroleus refining-.--ssecececeees cccccccce 29 
Machimerysccccccccccccscccsesccecsecesccess 35 
Electrical equipment..-.scsecesceees ccvcece % 
Aircraft and @issiles.ccccccscsccccsccccece 372,376 
All ether sanufacturing industries....scee cevcceccessecces 


10-17,41-67,737, 


Wonmanafactering industries..ccocccercscees 739,807 ,891 


(1) Data net available fer 1978. 


1974 
$606 


(3) 
39 


(3) 


13 
(3) 


(3) 


[Dellars in aillions) 


$708 


(2) Data net available due te high rate of iapetation or because of disclosure policy. 
(3) Net separately available bet included in tetal. See general netes. 
(4) Data have been withheld te aveid disclosing operations of individual coapanies. 


(5) Data have been withheld due te iapetation of 50 percent or aore. 


SOURCE: Watienal Science Foendatien, SRS 


Table 8-45. Federal funds for pollution abatesent research and 
development by selected industry: 1974-86 


Industry SIC code 
Total ccoccccccccccccccccccceccccccecccces . eeeeeeeeeeeeseeeece 
Chemicals and allied products... sccccccssececeees 28 
Petreleve POFIRIRG. ccccccccccrcccccccccececcccecs 29 
Machimeryescccccccccccccccvccesccsssecesevececess 35 
Electrical OQUIPMERE. cceccesecececcceccceccescees % 
Aircraft and Bissilegercecccccsccccsccesecesesess 372,916 


All other sanufacturing indestriesecccccccseccecs seeeeeeeeesececes 


10-17,41-67,737, 


Wonazaufacturing industries..sccssesccecsccceeees 739,607 ,891 


(1) Data net available for 1978. 


1974 


ks) | 


(2) Wet separately available but incleded in tetal. See general notes. 
(3) Data have been withheld te avoid disclesing inferaation about individual companies. 


(4) Data have been withheld dee te ieputation of 50 percent or sore. 


(3) Less than $0.5 sillion. 


1975 


$41 


(2) 


1976 


1977 


$661 


1977 


$57 


~~ 


1978 
(1) 


(1) 
(1) 


(1) 


(1) 
(1) 


(1) 


1978 
(1) 


(1) 
(1) 


(1) 
(1) 
(1) 


1979 
$1,139 


113 
(3) 


17 


(3) 
(3) 


{Dollars in aillions) 


1979 


1980 
$1,095 


130 
93 


19 
26 
705 


63 


16 


’ — 


(2) 


1982 


123 


(3) 


5! 


47 


1985 


(5) 


130 

61 
(¢) 
(4) 
(4) 
(4) 


(4) 


1986 


(3) 


132 

64 
(4) 
(4) 
(4) 
(4) 


(4) 


Table 8-46. Indastrial expenditeres fer pollution abatesent research 
and developaent by type ef pelletiont 1973-87 (projected) 


[Dollars in aillions) pre- 
jected 
Type ef polietion 
1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 


Dabehocccccceccccccccccces ccccece 6603 $657 $647 $754 $901 $1,065 $1,249 $1,202 (4) (4) (4) $1,066 (4) (4) $1,710 
Rifececes soconececcocecoseees PTTTTTTTT 461 508 478 569 676 (3) 954 (3) (4) (3) (4) (3) (4) (3) (3) 
Automotive e@iSSiOn..seecceeseeeeeees (3) 383 348 426 495 (3) iM (3) (4) (3) (4) (3) (1) (3) (3) 
Electric power plant ewissions-.-.-.- (3) 3 28 uM 67 (3) 79 (3) 27 (3) 23 (3) 12 (3) (3) 
ALL ethere.sccccccccccccccccececs o0ce (3) 100 102 112 114 (3) 148 (3) 112 (3) 91 (3) (1) (3) (3) 
Water.ceccccccccccccceces scccccccccocce 16 60 71 84 97 (3) 120 (3) 105 (3) 124 (3) (4) (3) (3) 
Solid waste...ccceseceece seececesseeees 10 14 23 21 28 (3) 44 (3) % (3) 108 (3) (4) (3) (3) 
Otherececcccececcecccsscesess eeeeeee eee 56 75 75 80 100 (3) in (3) 65 (3) 54 (3) 108 (3) (3) 


(1) Data have been withheld te aveid disclosing operations ef individual coapanies. 

(2) Detailed data fer 1977, 1979, and 1981 were estieated based upon (A) data actually reported in these years, (B) revised totals for those 
years which were reported on the 1978, 1980, and 1982 survey feres, and (C) adjusteents due te new saeple in 1981. 

(3) Date net collected. 

(4) Data have been withheld due te iaputation of 50 percent or aere- 


Searce! Mational Science Foundation, SRS 
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Table B-47. Industrial expenditures fer pollution abatement research 
and developaent by type ef pollution and source ef funds! 1984-86 


{Dellars in eillions) 


1984 1985 1986 
Type of pelletion Tetal Federal Company Total Federal Company Total Federal Company 
Totalecccccccccsecsecces eeceeeee se $1 ,066 $169 (3) (3) $169 (3) (3) $148 (3) 
ihe ccccccccccscccccccccsccccsesesecess (2) (2) (2) (3) 12 (3) (2) (2) (2) 
Automotive e@issien....sesscecesecees (2) (2) (2) (1) (1) (3) (2) (2) (2) 
Electric power plant ewissions...... . (2) (2) (2) 12 5 7 (2) (2) (2) 
All li | REREEEEEELEREEEEELEL EL (2) (2) (2) (1) (1) (3) (2) (2) (2) 
Watereccesccccccccecccscscceccesesesese (2) (2) (2) (3) 15 (3) (2) (2) (2) 
Solid waste...ssccceceees PTTTT TTTTTT (2) (2) (2) (3) 117 (3) (2) (2) (2) 
Otheressccceeseess PTTTITITT TTT cccceces (2) (2) (2) 108 26 82 (2) (2) (2) 


(1) Data have been withheld te aveid disclesing operations of individual coapanies. 
(2) Data net collected. . , 
(3) Data have been withheld due te iepetation of 50 percent or aere. e 
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lable 8-48. Geographic distrobetien of feeds fer sedestrial research 


and developeret: 193, 90-77, 1979, 198! 


DATA WOT COLLECTED FOR 198 


area 1%} 
Weited States... .-------- 000 - tls 
ee 1018 
eee requcees ) 
TT eee evccecocccooooes 4 
ee Ls eee : 
ae ‘ 
Rassachasettss . «~~ ~~ 6 cnc n nn cnuwncune “a 
ee ? 
Commecticet «~~ ~~~ + -- nn nncccccccee oe 
ee 2,645 
ae BetBoccccccccceccecoccccceocces 11% 
eee “ee 
eee et? 
Gortd Coatral.........-.--secceeceseees 2,7 
Cast Gerth Cestral....... panceoeeeees 2,28 
Badoocccccescccccccececoccococecce Bi 
Patent. cocccccccccocecceccoccecess lh 
PRsaRERc cccccccccccccocccesccosess we 
TC eee 2 
Wiscoesie..... TT ITTITI TTT TTT Te 14 
West Gorte Coatral............0005- %) 
ee ee 
SamBccccccccccccccccocccococecccces we 
CO et 
Berth Bebots......... caneeaenens 6 
Goeth Babeta. «~~ ~~. - cs ncccnncccees a) 
Bebravha.«..-««.+- Scecccccoccosoces a 
fe) secccooocecocosoooccs 4! 
Seeth........ coccccccoccocococecccccs ee 1,701 
Sowth Atbawtir «<<< nnccnccccccccuues mi 
Beloware..... ccvcccecece peccccecse ee de 
aL eee i 
District of Colombia... ..-- cece 12 
Virgiesa.--- OTT TT TTTTTTTTT TTT TTT i 
West Wirgiend.«----- eee cecccecenees ta) 
Werte Carel rea... -... ce cccnwncnuee ”" 
ee lt) eee aA 
es Lt ee 6! 
et) pecccesceccoooose 284 
fast Sewte Coatral... ~~. <<...ccccccee 20 
tt | eee nee 22 
Oe W¢ 
PAMBERIe oc cccccccccsccccccccccscose it 
TL eee 2 
West South Cootral............0.0005. amy 
BRAREED ec oc ccccccccccccccccccocees 2 
LL, | ih 
eee 3} 
GWOBBE c ccccccccccccccccccecccccocess woe 
West.....- 4,320 
en Ee “5 
|) ‘i 
lédabe... 27 
yeeieg TITTTITITITI TTT TTT TL 1 
Cnc ccvccceoseceses 1% 
a LLL eee ‘t) 
BPERERDc ccccccccccescesescccccccces oe 
Uteb.... " 
Pi Mcccceesececeseeeceoorse it) 
PR ccoccccvcescevecesecess \#% 
OL LL ee ’ 
Orrges TTITTT TTT TT te 
RR eRNR Rn oc cccccecccceess +7 
BatBbecccccccccccce 
ey LEE 


Wecistribeted fends...... 


(1) Met separately available bet cerieted on | 
(2) fer 1%> 72 fends @eore selereted te ved 
3) Date hawe been withheld te eran # 

4) Data have been withheld dee 


Soerce: Matrewal ence Feyadetion, # 


Gpetation ef 


{Beliars se exllions) 


1% 


1976 


$18,168 818,58) 


1983, ond 1985 
| See. 1%? 1 See 
$15,548 Sie, T8S 817,479 
5,092 5,438 5,8? 
1,4 1 es! 1,870 
> + ® 
277 0“ a! 
1s 4 » 
tre nS ee 
s ia 17 
612 ! mS 
1, 3,777 3,07 
1,573 1,78 1,830 
1,119 1,08 1,017 
on “1 1,08 
3,382 5,e 1, %e 
2,%) 3,197 3,21 
16 ere 10 
yee 7? ‘ee 
bh ] 612 e275 
1,0 i,oe* 1,162 
i”v Ps) 208 
$25 Cg ars 
273 23* ~~ 
103 S$ 1" 
i% is ” 
0 0 0 
i‘) al) it) 
(i) (ty i) 
we aT “6 
2407 2,40 2,30 
1,179 1,220 1, oe 
4 v a» 
278 Pe | 0 
19 2 4) 
it i it 
” o) tl 
124 120 i’ 
4” «a b 
() i il) 
BB) us ih 
«) 473 ale 
al a 3! 
206 22 i”9 
2 203 1eé 
2 2 2 
mm 721 $i! 
$ 5 t 
27 ib | 127 
” 8) Be | 
«‘» are 6” 
4,035 4,09) 5,204 
ory an SM 
m ‘ip it) 
it) ‘n () 
106 19 139 
ayy is 15) 
ile 13 a] 
‘8 ft 2 
se $2 % 
4.189 4,40) 4,068 
i (i) 1) 
‘i ‘hi ‘i 
‘th ity 
0 0 
it ! 
‘ Ser general sete 
tates based cn earth one: shave 


‘Boltien about indi. idee!  cepanir 


SO pe 


cont or @ore 


* tote, 


12 


616,720 81-,95- 


eran’ 


aud tee 


17/3 


$21 ,2a 


1. 
s/o 
2a 


j@ent 


6.., 


19°] 


i979 


625,997 $29,575 Sh8,2% 


6.0% tee? 
i,i47 4% 
i ée 

1) it 

ii) 1 
i,1% 1, 
2e 24 
a5 Ble 
5,9 +.) 
2,408 2,42 
1,717 i, 
1,6 1,845 
57 7,777 
5.3 6,270 
1,183 1,323 
dee Mi 
1,220 1,00 
ia 2,73 
2} ™ 
1, ie 1,30? 
Si 0? 
ia 173 
4 so 
ib) ils 
1) its 
13 ié 
re we 
3,442 1,e%1 
1,86” 2,012 
‘ly it 
“. Py 
: Ld 
2 Ne 
it) (1) 
233 2e8 
8? & 
% ee 
58 %. 
a2? és? 
” 1 
267 We 
* ae 
10 i3 
1,113 1,242 
12 10 
*" 106 
lit 142 
en? ™ 
t,o5$ ?,378 
923 1,0 
(! n 
‘i it) 
(ti 1) 
0 Pel 
ih) it) 
263 200 
ii. 13) 
S 2 os 
010 68! 
, ” 
} Sow 

j 1 

i 1 


*qienel an’ 


DATA WOT COLLECTED FOR 1986 
{Dellars im eilliens) 


Area Tetal Federal Company 


United States.........eeeceeeeees $78,268 $26,830 $51,439 


Mortheast..c.ccccccccsecccees socccceces 23,058 6,064 16,994 
New England-..--. eccccece eccces secces 6,922 2,373 4,549 
WaiROsssccecccceseses eccvcsococeces (1) (1) 23 
Mew Haapsbire...++-++- ecccccce eeeece Fo. | (1) (1) 
Wereent.«cccccccscccceccecccceccess (1) (1) (1) 
Massacbesetts.....+-++++- ecccce osece 4,173 1,556 2,617 
Rhode Island.....eecccceeeee ecccece 1% (1) (1) 
Commecticatsccccccccccecccecess eccce 1,976 520 1,436 
Middle Atlamticessccccccccccces ecccee 16,1% 3,691 12,445 
Hew Vorksccsccccccccecees eecceccces 7,019 1,913 5,106 
ew Jerstyeccccccccccevcccecceecees 5,347 727 4,820 
PeMnsylVERIds «+c ecececcsececcccness 3,570 1,051 2,519 


1985 


Werth Central ecccccccccccccccceces eeeee 18,00! 1,959 16,042 
East Werth Central....+---eecceeceees 14,161 1,08! 13,060 


Geographic distribution of funds for industrial research 


rs Cider cccrccccccccccscccccecccccces 2,847 aka 2,363 
= i nensnenensnsnenasceoneasecee 1,433 (1) (1) 
p< BiBlatisecccccccccecccccces sennnens 3,231 287 2,946 
> Wi CRIGaRs--ceveereeeeceeeceeecceees 5.975 t=) 5,89 
o TEL 1 CEEEEEE EEE o% (1) (1) 
~ West Worth Central..+....cseeeeeeeees 3,040 878 2,962 
4 Winneseta.««sccccccccccccccnccees se 1,971 (1) (1) 
al Pambcccccccccccccccoccccccccocccces yi? (1) (1) 
= Sees 1,208 (1) (1) 
= Morth Naketaesscccccccccccccccccccs 10 i 9 
. BGowth Wweta.cccvcccccccccccccccccs 7 6 7 
e Webrasha-sssssseceesseseeeeeereeees «2 (1) (1) 
> TTT | PEEEEEEETELI TELE 285 (1) (1) 
a 
z Dit cccnconcsncocceccoescocccoooseoes 12,020 4,205 7,815 
os South Atlaatic....sssccccccceceeceees 6,812 2,327 4,485 
? lt. sg EEREEEEELEEL EEE (1) (3) (1) 
a Maryland. --scccceccceccseeceeceeees 1,437 813 624 
= District of Colembia-.-.seeeeeeeees (1) (1) (1) 
— WAPGICIA +s. cecceeeeeeeeeeeseecnees 600 459 Mi 
— 


West Virgrisdeccrsscceeecceceeceees (2) (2) % 
Worth Carelina....cccccccccsccccces 797 i ™% 
Boath Carelina-«.sscccccscceccccvcs yee (1) (1) 
Se Lt ELLE EEE 315 (1) (1) 
FOPEMR sc ccccccccccccccececceeccees 1,832 820 1,012 
East Seath Contral.........seceeseees 1,209 621 see 
Wentechys.scsccessccsereeeececeeees 221 0 221 
TORDOSSERs cc cccsccccccccecccecccess 338 (1) (1) 
ALODARA+ cc rccccvcccccceeecceecceees 387 33 iM 
WiSSISSIPPisccececcceeceeeececeeees 62 (1) (i) 
West South Contral.....sccccccccccees 3,98 1,257 2,741 
i ncccccccsscscccoooeoseceses 1S 0 15 
LOGDSDARA+ «ec cccccccccececeeeceeess 187 (1) (1) 
dT | PEREETETIIELELELEE EERE TEE Joa (1) (1) 
TEBRS ccc ccccccccccccccccccccccccces 3,42 1,209 2,283 


LEE 23,738 13,737 10,001 
Sel EEE EEE EEE 3,6% 1,626 1,870 
Weatanaessccccccesees secccccccccose (2) (i) (1) 
14aDOssceccccccccsseccesececeeeeees ag (1) (1) 
WYODIEGs ser ccceeeccscneeeseeeeeces 3 ¢ 3 
COLO OdO- sccccccccecccceccccccccece 917 76? 
Wee WOTICOsserccccccceeeceeeeeeeees (1) 19 
APATORA+ ccccccccccccccecceeeeeecese 1,002 } 184 
URadeveccccceseccccccsecccseeeseees nN? (j (1) 
WOVEED« «cs ccccccccccceceeececceenes (1) (1) Fa 
PACIFIC ececccccscccccsescccsscececess 20,242 12,111 8,131 
Washingten...ccccececccececeerevecs 2,183 1,282 91 
tT EEE EEE EEE 285 (i) (i) 
Califereidscccccccccccccccecccceces 17,760 10,816 6, 944 
LIT 11 t PEREEEEEEEE EEE Eee ee eee ee (1) (1) (1) 
WOCRiisscscccccescccceceececeeeeess (1) (i) (i) 


Uedistribeted fends.«+. eeeeeeeeee eeeeee 1,451 65 58) 


(1) Data have been withheld te avoid disclosing operations of individeal coapanies. 


Source: Mational Science Feandation, SRS 
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Table B-S0. Distribetion of RED costs by industry and type of cost: 


DATA WOT COLLECTED FOR 1986 


Industry 


Total cocccccccccccccccccccocecccoceese 


Food, kindred, and tebacce preducts........ 
Textiles and apparel..cccscceccssccccsccees 
Luaber, weed products, and ferniture....... 
Paper and allied preducts....cscccccceseees 
Cheaicals and allied products...cececceeees 
Tadustrial chemicals.scccccccccccccececes 
Dregs and OOdiC 2eS-cccececccseececsseess 
Other chesicals..cccccccccccccccccccseces 
Petroleus refining: ..ccccccccsesccecescsecs 
Redber PPOOECES ce ccccccccccccccccccccesceces 
Stone, clay, and glass products..-.s.esee+ 
Prigary @etalgeccccccsesssecsseccsseseceses 
Ferroes setals and products...cecssseeees 
Wenferrous eetals and products...-..+.++. 
Fabricated aetal products...cccccsccccceces 
Machineryscoccccccssccccsecccescceccecesens 
Office, computing, and accounting 
BACRIDES cc ccccccccrscccccccssccccsescees 
Other eachinery, except electrical....... 
Electrical equipaent..cccscccccssccccccccces 
Radio and TV receiving equipeent......... 
Comaunication equipoents...cecccceseseces 
Electronic Componentssccccccccccccscceees 
Other electrical equipment...cecccccesees 
Transportation equipatatecccccscseccecseces 
Meter vehicles and eoter vebicles 
OGUIPMERE co ecreccecccecvecccesecsssess 
Other transportation equipaent......+..+. 
Aircraft and Bissilesssccccsccccccccccecs 
Professional and scientific instrements.... 
Scientific and eechanical eeasering 
Tihs 1.14 SEREEEEEEEEEE REE EERE EEE EEE 


Optical, sergical, phetegraphic, and other 


DOSETUBOREG sc cccccccccccccesececcceesees 
Other eanefacturing industries....ceseeeees 


Weneanctactering industries... seseeeeeeeeeee 


SIC Cede 


20,21 
22,23 
24,25 


32 


331-32, 3398-99 
333-% 

3 

35 


357 
351-36, 358-59 


381-82 


383-87 

27,31,39 
10-17,41-67,737, 
739,807,891 


Wages of Materials 
Rad and = Overhead 
perseane! supplies cests 
[Percent of Tetal R&D Funds) 
43.0 20.0 37.0 


52-7 13.9 33.4 
49.7 26-5 23.8 


57-6 14.0 27.9 
30.9 21-6 27.5 
46-6 10.8 42.6 
6.2 9.3 43.5 
47.2 12.3 40.4 
49.3 11.3 39.4 
39.4 12.0 48.6 
42.6 23.4 3-1 
44.6 14.9 40.5 
41.2 12.2 4-6 
39.7 11.4 48.9 


44.2 13.8 42.1 
38.0 12-2 29.8 
40.2 16-8 3.1 


37.0 16-2 4.8 
31-7 18.7 29.6 
38.4 23.3 38.3 
34.8 32.4 32.8 
33.8 22-9 a3.4 
47.9 13.9 38.2 
42.8 28.3 29.0 
4.3 (1) (1) 


40.1 29.7 30.3 
31-9 (1) (1) 
40.2 24.9 M.9 
59.8 15.7 24.5 
52-9 15.5 31-6 


66-2 15.8 18.0 
34.8 12.5 32.7 


53-2 8.9 37.9 


(1) Data have been withheld te avacid disclosing operations of individual companies. 


Searce: Mational Science Feandation, SRS 
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Table B-Si. Fall-tioe-equivalest eesber of RED scoentists and enquerers 
by industry and size of compacy: 1957-58, 191-64, 197-08, and 1974-87 


{is theesands] 
Jameary 
lndestry and size ef company SIC code 
1957 1956 1%! 1 See 1%? = 1B 
Total (Janeary). ~~ ---+- ee eeeee peeeeserseqoasses eoeeoouseoceoenes 229.4 28.8 327-3 30-2 MI.2 We-? 
Total (Ammwal Average). «~~~ + ---+--ceceecccnceee eeceeeeceeecewees 732-1 256-1 333-8 3-9 372.0 381.9 


Distribetion by sadestry 


food, tondred, and tebacce prodects(7)..~.-.----+005- 20,21 18 4.8 5-1 $.? 
Textiles and apparel... sec ceccceeceecweccweweeeees , 22,23 0.7 6.8 1-0 1.2 
(aber, weed products, and ferartere..---- 0. --eeeeees uz 6.8 0-8 6-5 6.5 
Paper and allied predects....---.0ccccccceceeccecneee De 1-5 1.7 2. 3.8 
Dhesicals and allied predacts. ~~. -----eccecccceeccens 2 79.4 N.0 3.3 5.8 
ledestrial cheeicals.....- wocccccccococoocoocescoce 781 -8),286 18.0 18.8 2.9 22.2 
Dregs and eedicines...--- aausehsocsommensaesseutees 77 4.7 5.1 6-9 6-9 
Other cheeicals......-..- PTTTT TT TTT Tr ccccece eccccecce 284-85, 287-89 6.7 7.1 8.5 s.? 
Petreleen reftimiag.----+++- PTT TT TTT TTT TT TTT TTT TT ral 4.9 ).4 8.7? 8.1 
tebber prodects.......++- seneeocecccecocescoccooscoes w 4) «7 S58) 60 
Stowe, Clay, and glass predects. -- ec ececcceeeccwens XM (2) (2) 3.8 3.3 
Prowary eetals......-.++. sencoococoooeoooecoooesoooes 33 5-1 5.2 5.2 5.1 
Ferrews wetals and prodects.......--0ccccecceeeeeee Tu1-32,3398-99 28h 
Menferroes eetals and products..-.-.---+-++- poecese 3-k% 2-2 2.2 2.3 2-3 
abracated petal prodects..---.ece-cccceccceeeeeecees M 8.4 8.3 6.8 7.9 
Machinery... ..s.0+- pecconccencneooocosseceooooooecees SB m9 Me Ne 27.3 
Office, coapeting, and accounting sachines..------- 35? (4) (4) (4) (4) 
Other eachinery, except electrical....-...-- eeecess 351 -S,, 358-59 ‘S) (3) (3) (5) 
clectracal equipaent....---.-+» TTTTTTTT ITT TTT TTT Tee y 4.9 9 8.8 29.5 
Radia and TV receiving equip@ent...-.----e0e. +e eee v5 (6) (6) (6) (6) 
Commenication equipeent... eee cccccccccceccnceeeenes doo 
19.2 22-3 Sl 60-4 
Electronic coapeneats.......... scccccecccecoccosoce %) 
Other electrical equiparat........ecceeccceeeecnees cr) ee. ee Pel 29.1 
Tramspertation equipeeet...-----cececcseeeeeeeeencnee 37? 
Reter vebicles and eoter vehicles equipeent....---- vl 
Other transportation equipeeat.........cccccceeeeee 373-75, 379 
Marcratt and Grssileg..ccccccccccecccccccccccccneus 372,3% S.7? S06 7 101-1 
Professional and scoeatific sastrements..--- 60. - 000 %w 0.2 ~ 11.0 9.4 16.8 
Scoeatific and eechanical eeasering instre@rnts..-. 381-82 5.8 6-5 3.9 3.8 
Optical, sergical, photographic, and ether 
POE br@@ents «cc ccccccccccccccceceeuee eoccecceoceses 383-8) ‘“ 4.5 5.5 7.0 
Other eanefactering iedestries....---.- eccececcocooes 27,31,39 2.8 2.0 
10-17 ,41-67,737, 17.8 = 19.2 
Wonmanutactering InGOStr neh. ccc cc cccccceeeeewwweeeens 739,807 891 8.) 9.8 


Distrabetion by size ef company 
(based on suaber ef eapleyers) 


1066 CRED BWBccccccccccccccccccccssccccccccecccccccess socscccseccoerecs a8 4.8 MI 32.5 
GED Be GePrcccccccccccccccccccccccccccccccccccccocccs cocccoccooccscccs 
1,000 Ce 6, GV9.cccrcecccccccsescsscesceseerseeseeeees seuseeseseesesecs 22.4 4.0 35.0 M.S 
$,0O0 te 9,999. ccc ceecccne TTTITITITTITT TTT TTT TTT TTT TTT TTT TTT tr 
10.088 Be BBG ccccccccccccccccccccscsccccccccccces coccccccccoccooes 162.2 171.0 258.2 273.2 
TEGED GF BPO ccccccccccccccccccccccscceccccccececces socceesocescocces 


(1) Mot separately avarlable bet iecleded in tetal. See general notes. 

(2) Data recleded in the ether eanefactering industries greep. 

(3) Bata have bree withheld der te sepetation of 50 percent or ore. 

(4) Date wot tabulated at this lewel prior te the 1972 cervey. 

(5) Bata not tabulated at this level prior te the 1977 survey. 

(6) lecheded in the ether ele ‘rical equipernt roe. 

(7) Watal 1984, tebacce prodects, SIC 21, was secheded with “other Ganufactoring industries.” 
WA Wot available 


SOURCE: Wational Science Foundation, SPS 
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0.5 
24.0 


285.3 
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30.2 
29.3 
2.1 
D-e 


228.2 


1 
™.° 
28.6 
49.5 


244.9 


604 6 
414.2 


29.5 
27.5 
28.7 
$2.1 


2bb-6 


19)8 


425.9 
437.3 


0.5 
0.9 
w.? 
35-6 


276.2 


Ma 
Me 
24-6 


44 


“4 


1%! 


4.0 
ye. 
27.2 
ne 


311-8 


1982 


0.7 
42.8 
eo 
17.0 


12.7 


1983 


$3.2 
44.8 
9.7 
82.6 


34.2 


4i.0 
19.3 
“.3. 
27.9 


87.8 


Ma.é 


ty) 
(3) 
48.5 
37.7 


85.3 


wae 


564.5 
. a 


Table B-52- Fall-tiee equivalent avaber of R&D scientists and 
engineers by industry and source of R&D funds: January 1986 


BATA WOT COLLECTED FOR JANUARY, 1987 


Industry 


Fetal cocccccccccccocccccccooccesccces 


Feed, kindred, and tebacce prodects....-... 
Textiles and apparel. -cccccccccsecccsvceees 
Luaber, weed prodacts, and furnitere.....-. 
Paper and allied products.«--essccecececess 
Chesicals and allied prodacts.....++scceees 
Industrial chemicals..-ccecssesseecsvens 
Drags and BOG CiRES+-0-eeeceececeseeeeess 
Other ChEMICAlSsccccccecceccscceessececes 
Petrolewe refining. ----ccccccseccsevesseces 
Redber preducts.cccccceccccccccevecsecceees 
Stone, clay, and glass products....-ssceee- 
Prigary @@balSeccsccccvcccccccsevsccececees 
Ferrous eetals and prodects......+-sse0es 
Weaterreus eetals and products........+.- 
Fabricated wetal preducts..-sccccccessseees 
Machimeryscencccccscecccceccccsesceseccsces 
Office, computing, and accounting 
BACRIDEG coc ececcccecceeeuccscesceeeceess 
Other eachinery, except electrical....... 
Electrical equipaent..ecccccsccecssvecssees 
Radie and TV receiving equipeent......... 
Communication equipoent.....sscccseseeees 
Electronic components. .ccccssscesccsceees 
Other electrical equipoent.....sceeseeees 
Transportation equipoent.«.cscsrescceceeess 
Meter vehicles and aster vehicles 
CQCIPMORE «os cccceccccccccecessessceees 
Other transportation equiparet......+..-. 
Aircraft and Bissiless+seecsseeseceeesers 
Professional and scientific instresents.... 
Scientific and sechanical seasering 
Tihis 1.14 CRETE EEE 
Optical, sergical, photographic, and ether 
Tihds 314 CEEEEEELE EEE 
Other sanefactering indestries......s.+e00- 
Monsanefactaring indestriessssecssscceeeees 


(1) Data have been withheld te aveid disclesing operations ef individual coapanies. 


SIC Code 


%7 
361-64,369 
37 


371 


373-75, 379 
372,376 
38 


381-82 


383-87 
27,31,39 


10-17,41-67,737, 
739,807,891 


(2) Data have been withheld due to iapatation of 50 percent or aore. 
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71 


Tetal 


(2) 
1,900 
(2) 
9,200 
70,000 
27,100 
31,600 
11,300 
10,300 
(2) 
5,100 
12,900 
9,300 
3,500 
(2) 
81,800 


57,100 
24,600 
119,400 
3,100 
57,600 
(2) 
31,900 
143,500 


33, 900 
(2) 
107,200 
(2) 

(2) 


18, 300 
(2) 


37,100 


Federal 


174,500 


(1) 
(1) 
0 
(1) 
(2) 
(2) 
(2) 
300 
(1) 
(2) 
(1) 
(1) 
(1) 
(2) 
(2) 
8, 100 


(1) 
(1) 
41,200 
(1) 
22,400 
(2) 
(1) 
(1) 


(2) 
(1) 
(2) 
(2) 
(1) 


(1) 
(2) 


(2) 


Coapany 


408 , 600 


(1) 
(1) 
(2) 
(1) 
(2) 
(2) 
(2) 
11,000 
(1) 
(2) 
(1) 
(1) 
(1) 
(2) 
(2) 
73,700 


(1) 
(1) 
78,200 
(1) 
35,200 
(2) 
(1) 
(1) 


27,600 
(1) 
30, 900 
(2) 
(1) 


(1) 
(2) 


(2) 


ed 


lable B-S3. Cost per R&D scientist or enqineer by industry and 
size of company: 1957-58, 1963, 1967, 1972, and 1976-8 


ladestry and size ef company SIC code 


Distribution by industry 


Food, kindred, and tebacce preducts(7).-.----+--e+- 20,21 
Textiles and apparel--.-.- TTT TTT ITIL TTT TTT Tee 2,23 
Luaber, weed products, and furmiture--.-----+-+-0+- 4,25 
Paper and allied products. «<< ----cecccccceccerceeee % 
Cheaicals and allied products... ------ecceeeeecees 28 
ladustrial chesicals--------. PTTTTTTITT TITEL TTL 281-82, 286 
Drags and @OG1CIROS ~~~ 2 eee cece ceeseeecersereneens 283 
Uiber che@icals....+---++. Coccccccccccccecs eesees 284-85, 287-89 
Petrolees refining.-------0++++ eecees cocecccccveces 29 
Rubber preducts..-.- occececcocoseesoess eeeserecece % 
Stone, clay, and glass predects..----+-ceeeeeceeres 32 
Prigary @etals....-+-+--s0es ecccccccccccoscees seeee 3 
Ferrous setals and products. ------eeceeeeecccnere 331-32, 3398-99 
Wenferrous artals and products..--.------ceeees +: 333-% 
Fabricated wetal products. «-----0eeeeeceeeeceee cece M 
Wachimery.-cccescccccccccceeseceeerserccsecessecess 35 
Office, computing, and accounting eachines.-.---- 357 
Other eachinery, except electrical. ----eeeeeeee . 351-S6, 358-59 
Electrical equipaemt..---.-s0ececeeceeeeee sevcecces % 
Radia and TV receiving equipeent....----.-eseeee 5 
Coamenication equipaent.------ eoccccccccecccccecs Joo 
Electronic coapenents.-.--- evevcccsccccoecccecess ye 
Other electrical equiparat..-------cceececeeeeees 31-64, 369 
Transportation equipment... .--.----ceccceceeeeeenes v7 
Reter vehicles and eeter vehicles equipeent.--.-- vi 
Other transportation equipment... --------eeeeeee 373-75,379 
Aircraft and @iSsiles....ceccceeccececeeeeeeneee 372,36 
Professional and scientific instresents..-----+-00- 38 
Scientific and aechanical eeasuring instresents.. 381-82 
Optical, sergical, photographic, and ether 
Tihis 11.14 CREE REEEE EEE LEE 383-87 
Other sanufactering industries. -----e-eseccceeesees 27,31,3? 
10-17,41-67,737, 
Weneanufacturing industries... --cccccceccceeecerens 739,807 891 


Distribetion by size ef company 
(based on neaber of eapleyees) 


Less than SOO. .cccccccccncccccceccscsssccessseessss seeisesesessssees 
SOO te 999... cc eeees secconceeveces secccgesesesocese encececasseocccss 
1,000 te 4,999....-.e0ee- TITTITITITI TTT eevcvcccece 
5,000 te 9,999.....0ceee PrTTTTTTTy ccccee POTTITITMTTTTT TTT TTT TTL 
10,000 te 26,999. cen cccccerccrerccnecseceeeeceenes seenseseeseseros 
75,000 or eere...---- MT TTTTITTTTTTTTTITITTTTTTTTT ETT TTT TTT TTL 


Wote: The fall-tiee-eqervalent nwaber of R&D scientists and engineers is derived by using the aritheetic eran af the 


eapleved in the Janwaries of two comsecetive years. 


(1) Met separately available but included in total. See general notes. 


(2) Included im the other eanufacturing group. 


1958 


$32,800 


12,000 
25,100 


38, 700 


(3) Data have deem withheld to avoid disclosing operations of individual companies. 


(4) Data net tabulated at this level prior te 1972. 
(5) Data not tabulated at this level prior to 1977. 
(6) Incladed an the other electrical equipeent group. 


193 


$37,800 


(7) Until 1984, tobacce products, SIC 21, was included with “other eanufacturing industries.” 


(8) Data have deen withheld due te reputation of 50 percent or gore. 


SOURCE: Watiomal Science Foundation, S@S 


197 


$44,100 


25,200 


33,700 
%, 700 


45 , 800 


1972 


$55, 300 


63,600 


68,600 
52,000 
66,190 


59,600 
14,700 


103,700 
52,200 
91,300 
66, 700 
4b 800 


17,900 
51,700 


Se 500 


82,700 


1977 


$75,900 


111,700 
63,200 
91,300 
71,700 
55,800 


61,100 
53,400 


63,200 


44,700 
54,100 
61,000 
63,500 


80 000 


lall-tree-equivalent 


1978 


$80 409 


47,900 
66,100 
$2,200 
79,400 


88,806 


1979 


$87 ,400 


% , 200 


1980 


$94, 900 


56, 300 
68 ,600 
71,400 
8 , 200 


105,800 


i961) 


$103 , 900 


56,600 
77,000 
93,700 
90 , 900 


117,200 


of PED scientists and engineers 


1982 


$112,400 


(1) 
il) 
(1) 
75,000 
104,400 
124,300 
(1) 
{1) 
(1) 
(1) 
é1) 
119,000 
(1) 
(1) 
(1) 
102, 900 
(1) 
(l) 
105,800 
(1) 
123,400 


67 , 900 
(i) 
162,900 
(1) 
146,400 
(1) 


(1) 


(1h) 
(i) 


75,200 


130, 300 


1963 


$118, 900 


137,200 


1984 


$129,800 


(7) 
(3) 
87 800 
(3) 
119,200 
135,200 
(3) 
(3) 
(3) 
(3) 
(3) 
(3) 
(3) 
119,100 
91,200 
126,400 
(3) 


65,000 
93,300 
92,600 
122,009 
123,000 


145, 700 


80,800 
126 , 900 
149,709 
114,900 
107,100 

{3) 
(3) 
(3) 
(3) 
(3) 
129, 200 

Bb , 390 

136,500 


94,100 
121,900 
119,400 


157,500 


132,500 
149,406 
(3) 

(3) 

(3) 
84,200 
(3) 

(3) 

(3) 
127,700 
93,700 
133,900 
(3) 

(3) 
144,900 
(3) 

148 ,400 


105,000 
(3) 
182,000 
(3) 


€Z 


Table B-34. Cost per R&D scientist or engineer(!) by industry 


and size ef ceapany! 198 


ladestry 


SIC code 


Dated . csasnnceseneconnonnesenneneeoonnenennnns Seecetseeeeeteseeees 


Food, kindred, and tebacce products..-.sccccseeses 
Textiles and apparel...cecccccccccesessees TTTTiTt 
Luaber, wood prodects, and furniture..-scccccescees 
Paper and allied prodects...-sssceccccccesscccceecs 
Chesicals and allied prodects...sccccscccccccsccses 
Industrial che@icals...cccccccccccccees 
Drags and medicines.....secceees cevcccccccccccces 
Other chemicals..cccccccccccccccccscccecccscceess 
Petroleum refining. ..-ccccccccccccercccccesccscsess 
Rabber products. .ccccccccccsceccccccescccccccsecess 
Stone, clay, and glass products...-cccscccecceceees 
Prigary @etals...ccccssesesees eoccccccccces eccccene 
Ferrees setals and products...sccccscceees eeeeees 
Wenferreus @etals and products..-..cceccseceneces 
Fabricated metal products... ccccecccesevcccccccees 
Hachinery 
Office, coapcting, and accounting sachines....... 
Other aachinery, except electrical.....sccseeeee : 
Electrical equipment..ccccccccccccccccccceccceccecs 
Radio and TV receiving equipaent....scccseeeseees 
Comaunication equipaent....ceccccecececcecesevess 
Electronic compenents...cecccccsccccccccscceccens 
Other electrical equipment....ceeccccsecsescecees 
Transportation equipaent........00. eecccccccccccnes 
Meter vehicles and aeter vehicles equipeent..... 
Other transportation equipment..cccsssesccecsees 
Aircraft and @issilesg..ccccccccccsvccccccsccesces 
Professional and scientific instrements........00:. 
Scientific and eechanical seasuring instreaents.. 
Optical, surgical, photographic, and ether 
Instrem@ents.ccccccccccccccccvecess eeecccccsccecs 
Other eanefactering industries....sscecceccsecesens 


Wonmanefacturing industries....sccccceesccesevesess 


(1) See nete on table 8-53. 


331-32,3398-99 
333-36 

3 

35 

357 

351-56, 358-59 
3 

45 

366 

367 

361-64, 369 
37 

371 

373-75, 379 
372,376 

38 

381-82 


383-87 
27,31,39 


10-17,41-67,737, 


739,807 ,891 


Tetal 
$138,100 


(2) 
(2) 
(2) 
(2) 
132,500 
149,600 
(2) 
(2) 
(2) 
(3) 
(2) 
(2) 
(2) 
127,700 
(3) 
133,900 
(2) 
(2) 
144,900 
(2) 
148,400 
(3) 
(2) 
182,000 
(2) 
(2) 
162,000 
(3) 
(2) 


(2) 
(2) 


73,600 


Less than 
500 


$51,600 


5,500 
(2) 


(2) Data have been withheld te aveid disclosing operations of individual companies. 


(3) Data have been withheld due te iaputation of 50 percent or eore. 


Wational Science Foundation, SRS 


1,000 te 
4,999 


$101,800 


108 500 
(2) 
120,500 
91,200 
(2) 

(2) 

(2) 
102,800 
(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 
98,800 
(2) 

(2) 

(2) 
70,700 
102,100 
94,600 
(2) 
148, 700 
86, 200 
93,600 
219,500 
% ,300 
(2) 


(2) 
(2) 


86 ,500 


5,000 te 
9,999 


$112,000 


139,900 
(3) 
89,800 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(3) 
(2) 
93,300 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 


(2) 
(2) 


(2) 


Companies with tetal eapleyaent ef-- 


10,000 to 
24,999 


$122,500 


(2) 
(3) 
76,800 
103, 700 
142,400 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
114,800 
(2) 
142,800 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 


(2) 
(2) 


117,700 


25,000 or 
sore 


$157,100 


(3) 

(2) 

(2) 

(2) 
148,000 
(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 
161,900 
(2) 

(2) 
152,900 
0 
144,300 
(2) 

(2) 
190, 700 
(2) 

(2) 
170,400 
(2) 

(2) 


(3) 
(3) 


(2) 


™ 
> 


Table 8-33. Cost per R&D scientist or engineer(1) in companies ranked 


by size ef R&D pregras: 1972 and 1974-8 


Coepanies ranked by size of 
RED progran (based on 
total R&D fends) 


First Geccccccccccccccccceses 
Best Goccccccccccccccccccccee 
Hert [2ecccccccccccsesssceees 
Ment Weccccccvcescecccccccecs 
ext GO. cccccccccccsccescsees 
Mert 100..cccccccccccccecsecs 
Hezt 200. cccccccccccccccceces 


Average ef above 400 R&D 
perforsing coapanies....... 


(1) See nete on table 8-53. 


1972 


$64,500 
16,300 
63,100 
57,500 
51,000 
41,600 
39,700 


37,200 


1974 


980,700 
90,500 
76,900 
62,200 
66,200 
49,900 
44,000 


66, 960 


SOURCE! Wational Science Foundation, SRE 


1975 


$90,500 
84,000 
80,600 
66,400 
61,400 
52,400 
43,600 


70,400 


1976 


$102,500 
87 ,600 
62, 900 
68, 200 
65,200 
33,400 
48 , 300 


74,300 


1977 


$105,200 
94,600 
79,300 
75,900 
69,900 
$7,200 
54,200 


78,100 


1978 


$109,400 
103,800 
83,600 
80,800 
74,200 
58,700 
56,900 


82,200 


1979 


$121,700 
105, 700 
0 , 500 
87 ,600 
80, 100 
63,400 
61,200 


1980 


$126,700 
119,200 
93,300 
97,400 
90, 700 
71,400 
72,800 


$160, 200 
138,900 
107,000 
101,700 

96,400 
87,900 
79,900 


114,400 


1982 


$162,800 
127,600 
127,500 
104 , 200 
98 , 000 
99 , 200 
86 , 900 


1983 


$185,200 
154,000 
119,300 
117,800 
118,800 
% ,300 
86 , 400 


125,400 


1984 1985 
$202,000 
167,000 
127,800 
121,000 
130,400 
108, 900 
97,300 


$225,800 
176,200 

132,500 

144,000 

124,100 

122,800 

94,100 


139,000 144,400 


1986 


$246,300 
183,500 
135,300 
144,200 
123,800 
118,100 
98,600 


149,400 


SZ 


Table B-S6- Total capleyaent of R&D-perfersing coapanies 


by industry and size of company! 1984-86 


ladastry 


SIC code 


Petal occccccccccccccceccecccocceoceccocoecces Seeeeeeeeeeeeeeee 


Food, tindred, and tebacce products....---ssecceees 
Textiles and apparel). «.cccccsccceseeeccseseccceccs 
Leaber, weed prodects, and fernitere..--cccceccses 
Paper and allied prodects...-.cccccccccececcceceses 
Chesicals and allied prodects....---cecccccsesecess 
Jndestrial chesicals....-ceccccccvceccscccccecess 
Drags and Medicines. .-ccecccccecceccecsccccceeses 
Other chemicalg..sccccccccccccecccsccccccsccecses 
Petrolees refining. ....cscccccecseccesceescceceeees 
Rebber predects...+scccercccccsecccecccecccseeceees 
Stone, clay, and glass prodects.....sscececccscsees 
Prigary Setals.-.cccccccccccccccseccesesccessscsess 
Ferrous eetals and products......-scccceccccerees 
Meaferroes wetals and pradects..-.ccccccscesccess 
Fabricated aetal PROMGCEG  ccrsecccscecccsecccecees 
Machisery.«-cccccccccceccecccsccccssesscsecsseseess 
Office, competing, aed accounting sachines....... 
Other sachiaery, except electrical..c...ssececees 
Electrical equipeent....cesscecceeveccccccecesceess 
Radio and TV receiving equipaent....-...--eeseeee 
Compenication equipoeat..ceeccccccceccececsescess 
Electromic compenents...++ccecccccreesevccscseses 
Other electrical equipaeat.....scccccececvecceees 
Transportation equipoent...csccecccccceccsceccccees 
Hetor vebicles and eoter vebicles equipaent...... 
Other transportation equipoent....-.-scececcerees 
Mircratt and @issiles..csccccccccccnccccccccceces 
Professional and scientific instreeests..-..- 
Scieatific and eechanical seasering iestresents.. 
Optical, sergical, photographic, and ether 
POGtreMentsccccccccccccccccecessececcscesesences 
Other sanufactering iedestries......ccccecceccesees 


Weneanefactering Indestriegeccecccccccccccccccecess 


4) 
3ol-64, 369 
v 

m1 
373-75,379 
372, 3% 

38 

381-82 


383-87 
27, 31,39 


10-17,41-67, 737, 


739,007 ,691 


1,677 


Coapasies with tetal eapleyaeat ef-- 


Less thae 


(1) Data have been withbeld te aveid disclosing operations of individual companies. 


(2) Data bave bees withheld dee te iepetation of 50 percent er sere. 


GOURCE! Wational Science Foundation, SRS 


500 te 
999 


4,999 


1,771 


(2) 
(2) 

67 
(2) 
1% 


{In thousands) 


5,000 te 10,000 te 25,000 er 


9,999 
1,323 


179 


3,122 


sere 
8,039 


688 
iit 
(2) 
189 
M5 
412 

"1 

42 
a9 
177 
(1) 


ELESKERSZ 


2 


191 


Coapasies with tetal eapleysent of-- 


Less than 
500 


(2) 


500 te 
999 


1,000 te 
4,999 


1,667 


5,000 te 10,000 te 25,000 er 


4,999 
1,403 


178 
94 
60 
32 

101 
39 


(2) 


24,999 
2,953 


259 
139 


92 


Table 8-34- Total eapleyaent of Rid-perferaing companies 
by industry and size ef coupany: 1964-86 (continued) 


lndestry 


SIC code 


Fetal cccccccccccccccccccccccccccoccccocecoscs Seeteeeeeeceeeeeee 


Food, kindred, and tebacce predacts...ccccccceeeves 
Textiles and apparel]. -cecccccccsecccccccsecsceecces 
Leaber, weed prodects, and furnitere....sssscecees 
Paper and allied prodects..+-ccccscecsesecscccecess 
Chemicals and allied prodacts....csscececescececees 
Industrial chemicals. ccccccscccsccccccecscecesecs 
Drags and Sedicines..ccccccceccceccccsccsescesces 
Other chesicals.ccccccccccccccccccsececccesececss 
Petrolees refining. .-cececscccccescsscccecsccccsecs 
Redber PPOGOCES occ ccccerecccsccsecessesseseeseseses 
Stone, clay, and glass prodects...cccccccsceceecees 
Primary Getals.ccccccceccseccececcescsscesscceseece 
Ferroes eetals and prodacts....sscccccccvccescees 
Weaferrees setals and prodects....ccccsccsccceees 
Fabricated aetal predects....-scccscveccecevccccees 
Machinery. .ccccccccccceccccccesssescsececeseescencs 
Office, coapating, and accounting sachines....... 
Other sachinery, except electrical....csccccceees 
Electrical equip@ent..cecccccccccccccccccsecccesees 
Radio and TV receiving equiparat......scceeeeeess 
Comaenication equip@ent..-cecsccccccecccesceeeees 
Electronic components. .--ccccccecseccececceeccees 
Other electrical equip@ent.....ccscecccsecseceees 
Transportation equip@ent..-.cececcccccsceceeecceecs 
Meter vehicles and eoter vehicles equipeent...... 
Other transportation equipaent.....scceccecceeees 
Aircraft and @issilesecccccccccceccccccccccccsees 
Professional and scientific instroments.....++-00++ 
Scientific and eechanical eeasering iostreeents.. 
Optical, sergical, photegraphic, and other 
MOStPe@ORtScecccccecccccccccecsssecscseeesecess 
Other sanefactering indestries.....sccecsceseseeees 


Moneanefactering indestries..cccscccccccsecceeesees 


20,21 

22,23 

26,25 

26 

28 

261-82, 286 
283 

284-85, 287-89 


331-32, 3398-99 


5 

366 

367 
31-64, 369 
37 

371 
373-75, 379 
372,376 

38 

381-82 


383-87 
27,31,39 


10-17, 41-67,737, 


739,807 ,891 


471 


Coapanies with tetal eapleyaeat ef-- 


Less than 
500 


(1) Data have been withheld te aveid disclosing operations of individual companies. 


(2) Data have been withheld dee to iepatation of 50 percent or eere. 


SOURCE! Wational Science Foundation, SRS 


500 te 
999 


1,000 te 
4,999 


121 
90 
68 
67 

129 
27 
32 
69 


5,000 te 10,000 te 25,000 er 


9,999 


1% 
14 
47 
43 
92 
35 
18 
19 

(1) 


24,999 
2,871 


223 
80 
8i 

209 

325 
91 

150 
84 

(1) 

108 

130 

174 
97 


sere 


807 
149 
137 
148 


Table 8-57. G4D scoeatists and engquecers per 1,000 eapleyers by 
sedestry and size ef company: 1958, 193, 197, 1972, and 1974-86 


ledestry and size of company SIC code 1958 = 1%S) 1%?) 19721974 97S 97H) = 977?)s97BS 87S) 9BO 9 1982) «= 1983) 984 MBSR 


Distribetion by redestry 


Petal. .necescesenebesonecenennves seeesenseceses eocceccooescecoes 21 2 27 24 26 27 27 2? 27 27 Pa] 33 3S ’ 46 4] 
Food, tindred,and tebacce prodects(2)....-.......0+- 20,21 é 7 7 ? 7 ? ? ? ? 6 5 6 é t ? 8 ? 
Textiles and appare) «.--.ccecccsccncccccccccscececees 22,23 i 3 3 3 3 } 3 3 } 3 3 3 4 4 5 4 ri 
Leaber, weed products, and feraitere..........+. tenes “4,3 $ a ‘ é 7 ? ? 7 ? 6 (1) (i) (1) ? 7 ‘ 
Paper and allied prodects.........00+- te eeeeeeeeeeees 2 ‘ t ‘ 8 ig 10 12 12 lé 14 4 le le le 1? is 19 
Chesicals and allaed products... .-.ceccccccceceeveee 2 ” «0 oe a] «© 4! 40 rh 43 42 ri “a 3! “@ x $ o! 
ledestrial cheaicals--..--- See eeeeeeeeeeseseseseees 28) -82, 286 a «0 3 Ma v 8 Te A “ 3s & 37 “ «6 “a 42 $3 
Dregs and eedicines.........--00- poccceccocooroocce 283 de 4) 3! 60 57 59 o4 62 65 62 66 6 aT | ai) oR 8! ~ 
Other cheeicals.......... eccccccccece ecccccccocccce 204-85, 287-89 » a) 3 yu » ” 7 Fa] 27 27 w 33 TY Me at) 9 40 
Petrolews ret imiege----ccccceveccceeccccecceeeeceeees ” 1S 17 8 le 8 19 7 17 19 is 17 20 2? 22 2 21 19 
Rubber predects..------ecceeee Seeeeeeecseereeeseeeees aT) 19 20 7 le 17 18 8 19 18 (i) al) Pe) (1) (1) 32 33 M 
Stone, clay, and glass prodects........... sessseeeees 32 (1) 12 14 10 i i! if 12 13 13 13 13 \é Ty 4 1S 1S 
Primary Betals.<.--eceecccceccccccceees eeccces ceeccece 3 5 5 5 5 5 ? 8 8 8 7 ? 8 10 11 12 17 22 
Ferrous eetals and prodects....-----scscccecceeeeee 331-32, 3398-99 ‘ ‘ ‘4 ‘ 4 $ 5 5 6 é 6 . a 10 i it 23 
Booterroes ortals and prodects.-..--0-sccccceveees 333-% t 8 é 7 ? il 1S 13 12 12 12 13 id 1S he) 17 20 
Fabricated etal prodects........-ccceees pcccccecoce Me le is 4 il 12 12 12 12 12 14 1S (1) (1) 17 17 Ie 
Rachieery...... poecccccocccococosocosooooccocoocccese 35 22 28 7 yu Me Je 38 38 ” 18 ye 35 “6 b) | “0 $2 % 
Office, coapeting, and accounting sacbines....... .* 33? (3) (3) ‘}) 9 % ” 78 19 Ss 72 1 7S 8 "9 81 a] 
Other sachinery, except electrical....-....ccesees 351-36, 358-59 (4) (4) (é) (4 (4) (@) (4) is i9 19 18 19 de w 28 29 % 
Electrical equipeeat....-....eesceee treeeeseeseeseees ‘a 43 3S 43 7 vy i 42 42 4 43 “ a Se $2 48 5! 6! 
Radia and TV receiving cquiparat.........cccecceeee uS (3) (5) 18 2 18 ie 15 17 22 29 3S 31 (1) (1) 28 22 5! 
Communication equipeent...... cs. cccccccccccceeeees yoo @ 43 “ “6 & 48 $3 55 Se 73 60 $2 5S 6 
$2 ? $2 
Electronic components... ...ccccccccsecsccenseeeeee ye 9 id “4 55 Ss Si $2 3S He 6? (1) [] be 9 
Otber electrical eqasparet..... eeeeeeeseesceeeeees 1-64, 69 v ai 3S uM 32 Me 38 35 32 2 2 “ (1) a) 4i 42 “5 
Tramspertation equipeeet....cccccccrccsceccceeeeeeee v 62 6? be 
Reter vebicles and eoter vebicles equiperst..... eee v1 23 ct Pe) 3 at 2 2 ai) 0 uM 30 27 28 8 
16 19 20 
- Other transportation equiperat...... ees cccccceceee 373-75, 379 14 13 13 14 13 13 i 9 9 16 it) is 23 20 
~ Mercratt ab GIGSD DOD. cece cece cencenreeenceeeneeees 372,3% 72 +a) 69 ye 12 2 8 85 % 93 92 + 4] ” 10% 107 105 i” 
Professional and scientific instrapents.............. 38 “a Me 32 33 35 38 4) 4) 42 4! 9 a (1) (1) 7S hi " 
Scoeetitic and eechanical eeasering iestresents.... 1-82 3? 3e a) uN 35 41 “5 “s Ss” (1) (1) 1) (1) (1) 104 117 12? 
Optical, sergical, photographic, and other 
This. 1) eee eee eee ee eee eee eee ye} -8) 33 35 33 “ 3$ vv 8 4i “5 48 4) (1) a) ae s3 49 
Other eanctactering tedestries. «6. ccccccccccccecnene 27,31,39 9 t 6 6 ? - ? 9 ? ? ? 9 (1) 12 14 iS 
Bistribetion by size of company 
(based oe ewaber of capleyers) 
£006 Cham BBoccccccccccccccccccccccccccccccccccccces coccccccccccccoce i8 27 md 28 29 % Fe) a Pe) 24 3s 26 vw 35 3 3 % 
TED BO DPocccccccccccccccccccccccccccccccccccccccces coccccccocccococe 2 23 n 
BEBO Bo O,DPecccccccsccccccvccccccccccccccccccccces cocccccccecccsecs 12 19 iT) 19 17 17 17 17 18 i8 19 21 22? 2 % 28 29 
5,008 00 9, 9VD..ncccrecccccccccscccccrccccssceseseses seveseeeceeseoees 1S 19 i8 7 19 20 17 19 19 18 23 23 NL yi 29 
10,000 Ce 26,999... cceccccnsccerccerccesereesseessees seeveseeeveeeeees Fo] uN ie rT} 7 18 hl 20 19 Pa) 23 a9 % } } 
uM 
75,000 or ere...... Poeccccccccococcosooccseccesoeces coccccccccesooces uM 33 3s M 3$ M Ma 7] % aa 4? “” i “4 


Move! The weber of RED scaratists and eagincers for 1986 is derived by dividing the arithertic eran of scieeticts and eaqinerrs eapleyed ie Janwary 1986 a0¢ Janecry 1987 
by the seaber of company eapleyers in all activities ae March 1986. Sreilar procedures were ased in earlier years except 1967-69 on which data were derived by 
dividing the sorter-years of PAD scientists and engineers fer the year by the March eapleyoret figeres. 

Meneanefactering industries are vecleded in the calcelations for 1958-83. 


(1) Met separately available bet iecleded ie total. See geaeral setes. 

(2) Ueti! 1984, tebacce prodects, SIC 21, was iecleded with “other eanefactering indestrins.” 
(1) Data net tabulated at this level prior te the 1972 survey. 

(4) Data net tabulated at this level proer te the 1977 servey. 

(5) Incheded ve the ether electrical equiperst greep for 1958-4). 


SOURCE: Watrenal Science Feendation. 


Table 8-38. Teta t 1 
' otal and company RED fends per eapleyer by Table 8-59. Percent of capleyerst of PED-perfereneg companies 


: 1m’, 19 94 
size of company: 1963, 2, and 1976-% reeked by size of total PED fends: 1 904-% 
Size of coapasy 
‘ io alee os | he 1985 19% 
eapleyees) Se A ee ht) he) eh | eh Sh eh | First @ (I-Gpecceces P P P 
. Bert € (5-8)... 000 3 @ ‘4 
Total G40 fends per capleyer Gest 12 (9-20)....... ‘ ? ? 
Wert 20 (21-40)...... , ? ) 
eeeneeeeeeee ve 
Tetal 1,110 O1,100 81,306 81,626 81,728 81,912 $2,077 $2,260 $2,453 $2,576 85,010 S5,7I9 S4,i63 84,57 85,168 85,504 Bert & (41-100)... 10 T 10 
Less thee . $20 be0 092 1 006 1,043 1,139 1,051 1,123 1,74 1,418 1,6é 1,732 2,1% 2,767 3,028 5,221 _ 4 aa - -- 4 4 
S00 te PPecceceeeeeees 2,138 2,238 2,173 o , 
1,000 te 4,999.......+- so 37 m ™m 7% 52 %) «61,066 «61,521 «61,352 «61,9% «61,78 «(2,082 «(2,680 «2,775 2 97 : ‘ 
5,000 te 9, 999...0000e ORTH AKTH 1,261 1,043 1,002 1,332 1,668 1,083 2,18 2,505 2,851 3,353 Sesvens Guttenst Sience Seentetion, OS 
10,000 te 24,999..... « 1,300 781 837 9 «61,061 «61,205 «61,407 «1,589 «1,78 «22,065 «2,669 «2,%6 5,585 5,500 5,507 
1,470 
3,000 OF BOTEsseeeeees 1,%2 2,421 2,044 2,879 2,9 3,045 soi 3,5% 4,193 5,382 5,785 6,184 7,071 7,620 
Coapasy RED fends per capleyer 
Pree $470 = 58D SBNG 81,060 1,112 81,233 81,347 81,487? 81,650 81,764 62,059 62,504 62,814 83,075 83,583 Sh ele 
Less than 500........+. del 470 $79 657 610 e93 are 933 % 1,17% $8,333 1,581 «1,709 «2,212 2,407) 2,479 
SOO te FPF... ccnnccceee 1,782 1,700 1,597 
1,008 te 4,999.....055- Mae ye $25 $72 bao ” 1 4) "0 #1,108 1,501 1,503 1,687 2,0% 2,586 2,527 
5,000 te 9, 999.......+ 420 60 1” 149 "21 «1,004 89 7 «61,068 «861,523 «1,550 «16t3) 2,999) «2,009 «2m 
10,000 te 24,999....... $20 33? ee ™ he, 927) «1,077 «1,27 «(1,40 «(1,675 «62,075 «62,551 «2,689 «02,789 = eee 
bob 
75,000 or eere..-----+- 1,059 1,432 1,599 6,650) 1,702) 8,873) 2,271 2,273 2,641 3.4% 5,637) «5,792 4,208) 4,912 
Mote! Averages were derived by dividing total aed company PED fends fer a calendar year by eapleyerat figeres fer arch ef that year. 


SOURCE: Rational Science Feendaticn, SRS 
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SECTION C. INDUSTRY-ADMINISTERED 
FEDERALLY FUNDED RESEARCH AND DEVELOPMENT CENTERS 


Supported by the Department of Energy: 


Bettis Atomic Power Laboratory 
Westinghouse Electric Corporation 
Pittsburgh, Pennsylvania 


Hanford Engineering Development Laboratory 
Westinghouse-Hanford Corporation 
Richland, Washington 


idaho National Engineering Laboratory 

EG&G Idaho, Inc.; Exxon Nuclear Idaho Company; Argonne National 
Laboratory, West; Westinghouse Electric Corporation 

Idaho Falls, Idaho 


Knolls Atomic Power Laboratory 
General Electric Company 
Schenectady, New York 


Oak Ridge National Laboratory 
Martin Marietta Corporation 
Oak Ridge, Tennessee 


Sandia National Laboratories 
Western Electric Company, Inc.-~Sandia Corporation 
Albuquerque, New Mexico 


Savannah River Laboratory 
E.I. duPont de Nemours & Company, Inc. 
Aiken, South Carolina 


Supported by the Nationa’ Institutes of Health, Department of 
Health and Human Services: 
Federick Cancer Research Facility 


Program Resources, Inc. 
Frederick, Maryland 
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SECTION D. SURVEY INSTRUMENTS 


Page 


National Science Foundation cover letter........c.ceeeeees 


Bureau of the Census cover letter. 
TNOCTUSCLORBeccccccccccccccecccece 
Form RD-1 (1988) ..cccccccccccccces 
Form RD-1l (1986)... cccccccccccves 
eee M, goccccccceceeoeeoeeeees 
. . BB o>’ > PP 
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85 
86 
90 
93 
95 
97 


NATIONAL SCIENCE FOUNDATION 
WASHINGTON DC = 20550 


nsf 


OFFICE OF THE 


DIRECTOR 


Dear Respondent: 


The National Science Foundation requests your company's 
participation in ite 1986 Survey of Industrial Research and 
Development by completing the enclosed questionnaire and 
returning it to the U.S. Bureau of the Census. 


This annual survey is the only source of detailed information on 
U.S. industrial firme’ performance of research and development, 
which accounts for approximately 70 percent of total U.S. R&D 
expenditures. It is important, therefore, that data from every 
company are included so that the survey results will be accurate 
and complete. If your records do not contain the information 
requested for one or more of the data elements, it is important 
that you provide an estimate(se). Your estimates are adequate 
substitutes for actual data as long as they are consistent from 
year to year and are based on reasonable assumptions. If you 
have not done so already. you may wish to ask your company's 
chief official respor.sible for research and development to assist 
in completing the survey. 


It may interest you to know that the National Science Foundation 
receives many requests for these R&D data from industry 
officials. We have been informed that the data are used in 
assessing and planning R&D programe. In addition, this survey is 
@ primary source of information necessary in evaluating this 
country's investment in research and development and in 
formulating effective public policies that promote and strengthen 
industry's role in scientific and technological innovation. 


Your company's responses are kept confidential--the Foundation 
receives the data from the Census Bureau only after they have 
been aggregated by individual industries. Inquiries regarding 
the conduct of the survey ehould be directed to the U.S. 
Department of Commerce, Bureau of the Census, Industry Division, 
Washington, D. C. 20233. 
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We appreciate both your past and continuing participation in this 
survey. If you would like to receive the results of this survey 
or if you have ea suggestion for improving any aspect of the 
survey. Please contact Mr. William L. Stewart, Division Director, 
Division of Science Resources Studies, Room L-602, National 
Science Foundation. Washington, D. C. 20550. 


Sincerely yours, 


- = . 
Erich idwn 


Director 


RO-1-L2 11-16-86) 


§4 


% UNITED STATES DEPARTMENT OF COMMERCE 
RD-1-L1 (1986) . Be- Bureau of the Census 
(8-22-86) %, Washington, 0.C. 20233 


OFFICE OF THE DIRECTOR 


FROM THE DIRECTOR 
BUREAU OF THE CENSUS 


The Bureau of the Census conducts the ‘Survey of Industrial Research and Development” under 

sponsorship of the National Science Foundation. These measures of research and development 
expenditures by industry are important in analyzing and forecasting long-term economic growth, 

investigating productivity determinants, formulating tax policy recommendations, and comparing 
individual research performance against industry averages. 


We are enclosing your report form and file copy for the ‘Survey of Industrial Research and 
Development During 1986" (RD-1). To reduce response burden, we alternate between a ‘‘long”’ 
and a “‘short’’ form every other year. We are using the “‘short”’ version for 1986. 


We also are enclosing an updated instruction manual to assist you in completing the report and a 
letter from the National Science Foundation describing the importance of the survey results. Please 
read the instruction manual carefully, since it provides guidelines for reporting. We recognize that 
you may not maintain book records for particular items. In such cases, please use carefully pre- 
pared estimates. 


The law (Title 13, United States Code) authorizes this report. Items 1A and 1B and Columns 2 
and 4 of Item 4C are part of the basic statistical program of the Bureau of the Census for 
manufacturing companies, and reporting of these items is mandatory. Response to the remainder 
of the inquiries is voluntary; however, we need your cooperation to make the results of the survey 
comprehensive and accurate. By Section 9 of the same law (Title 13), your report to the Census 
Bureau is confidential. Only sworn Census Bureau employees will see the information reported and 
will use it only for statistical purposes. The law also provides that copies retained in your files are 
immune from legal process. 


Please return the completed form within 60 days. Please direct requests for copies of the resulting 
publication or any questions concerning this survey to the Special Projects Branch of our Industry 
Division on (301) 7°° "98. If you need additional time to complete the report or need 
additional forms, cal: \¢ .. ; 288—3331. We appreciate your past cooperation in this important 
survey and look forward to your continued participation. Thank you. 


Sincerely, 


Yok ft Lana 


JOHN G. KEANE 


Enclosures 


U.S. DEPARTMENT OF COMMERCE 
Form RD-1 (t) BUREAU OF THE CENSUS 


COLLECTING AND COMPILING AGENT FOR 


THE NATIONAL SCIENCE FOUNDATION 
WASHINGTON. D.C 20233 


INSTRUCTIONS FOR SURVEY OF INDUSTRIAL RESEARCH 
AND DEVELOPMENT DURING 1986 


Outline of instructions 
GENERAL Page 
information about reporting .............. 0.0.22. ee eee ee eee 1 
Companies reporting in survey for the firsttime ................0200..0 02020200 ce eee eee eee 1 
Preposted figures ......... 2.2.2.2... 02 ee ee eee eee eee 2 
Revision of figures ............. 2.0.02 2 ee ee eee eee 2 
Coverage — reported unit, period ........ 2.2.2.2... ee ee eee 2 
Section | — GENERAL COMPANY DATA ............... 2.2... 0020. eee 2 
Item 1 — Sales and Employment forCompany ......................2 00202 e eee eee eee 2 
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P section | — GENERAL COMPANY DATA 
> item 1 — Sales and Employment for Company 


> item 1A — Net Sales — Report the net sales and receipts 
of this company and its subsidiaries to customers outside 
the company, including sales of products and services to 
other companies, individuals, U.S. Government agencies, 
foreign customers; etc. Include transfers to foreign 
subsidiaries. Exclude domestic intra-company transfers 
and sales by foreign subsidiaries. The reported figures 
should represent value f.o.b. plant after discounts and 
allowances and should exclude freight charges and excise 
taxes. 


> 


item 1B — Employment— Report the number of persons 
employed at the company in ali activities in the 50 States 
and the District of Columbia during the pay periods which 
include March 12 of 1985 and 1986. This figure would be 
the same as that shown by the company in Item 14 of 
Treasury Form 941, if the company filed one Form 941 for 
the entire company. 


> Section 11 — RESEARCH AND DEVELOPMENT 
PERFORMED WITHIN THE COMPANY IN THE 
UNITED STATES 


> item 2 — RESEARCH AND DEVELOPMENT 
EXPENDITURES 


Definition of Research and Development — Research 
and development includes basic and applied research in the 
sciences and in engineering, and design and development 
ot prototype products and processes. For the purposes of 
this questionnaire, research and development includes 
activities carried on by persons trained, either formally or 
by experience, in the physical sciences including related 
engineering, and the biological sciences including medicine 
but excluding psychology, if the purpose of such activity is 
to do one or more of the following things: 


1. Pursue a planned search for new knowledge, whether 
or not the search has reference to a specific application. 


2. Apply existing knowledge to problems involved in the 
creation of a new product or process, including work 
required to evaluate possible uses. 


3. Apply existing knowledge to problems involved in the 
improvement of a present product or process. 


Research and development includes the activities 
described above whether assigned to separate R&D 
organizational units of the company or carried on by 
company laboratories and technical groups not part of an 
R&D organization. Reporting the R&D activities of such 
latter groups may require the use of estimates for some of 
the questions. 


Activities to be Excluded From Research and Develop- 
ment — Research and development for purposes of this 
survey excludes capital expenditures, routine product 
testing, research in the social sciences or psychology, or 
other nontechnological activities or technical services. 
Please exclude geological and geophysical exploration 
activities; include, however, the research and development 
conducted in support of such activities, such as the 
development or improvement of techniques and 

processes. 


More specifically, exclude from research and development 
such nontechnological activities as market research, 
including statistical surveys, market development, economic 
research, and legal work in connection with patent 
applications and litigation, and the sale of licensing of 
patents. 


Also exclude from research and development such technical 
services as: quality and quantity control tests and analyses; 
troubleshooting in connection with breakdowns in full-scale 
production, including related analytical work; work required 
for minor adaptations of a specific product to meet the 
requirements of a specific customer, including installation 
and servicing in a customer's plant; engineering and other 
technical services furnished in accordance with agreements 
to licensees outside the company; technical plant sanitation 
control; aid furnished by the R&D organization to 
manufacturing divisions to enable them to operate in 
accordance with previously determined formulas, standard 
practice instructions, or finished product specifications; aid 
furnished to develop advertising programs and to promote or 
demonstrate new products or processes, including the cost 
of material furnished for trial or demonstration; assistance in 
preparation of speeches and publications for persons not 
engaged in research and developm %1t; and experimental 
work performed at the request of the patent division to 
provide information needed during the prosecution of a 
patent litigation. 


Item 3 — Research and Development Scientists 

and Engineers — Scientists and engineers are defined 

for this survey as all persons engaged in scientific or 
engineering work at a level which requires a 

knowledge of physical or life sciences or engineering or 
mathematics that is equivalent at least to that acquired 
through completion of a four-year college course with a 
major in these fields, regardless of whether they actually hold 
a college degree in the field. 


The figure for R&D scientists and engineers will be obtained 
primarily from two sources: 


1. Records on the number of scientists and engineers 
assigned to research and development. This source is 
satisfactory as long as the scientists and engineers of 

the unit are assigned to research and development on a full- 
time basis (i.e., no more than 5 percent of their time is spent 
on nonresearch and development). For example, 

for company laboratories performing only research and 
development, report the number of scientists and engineers 
on the rolls in January. For other units, use source 2. 


2. Figures on the proportion of total work time of scientists 
and engineers that is devoted to research and development. 
For example, if the engineering department of a 
manufacturing plant had 60 scientists and engineers in 
January 1987 and one-fourth of the scientists’ and 
engineers’ time during that month was charged to R&D 
projects, the figure for the number of R&D scientists and 
engineers included for that unit would be 15. 


Separate figures are requested on the number of scientists 
and engineers working on Federal R&D projects, and 
company and other R&D projects. Where R&D work for the 
Government and for the company is performed by the same 
group of scientists and engineers, distribute the total number 
of such scientists and engineers according to the program, 
Federal or company, for which the R&D work was 
performed. 


> item 4 — Cost INCURRED FOR RESEARCH AND 
DEVELOPMENT PERFORMED Within the Company by 
Major Type and Source of Funds — Include all costs 
incurred to support research and development including 
R&D depreciation and overhead but excluding R&D capital 
expenditures. If you perform research and development for 
others on contract, report the total charged for the work 
performed, including profit. 


include in R&D expenditures the full cost of all research and 
development performed. Do not net your R&D expenditures 
by the amount of royalties received from either non- 
company organizations or company units, or the credits 
received for R&D work charged or ‘‘sold’’ to other units of 
the reporting company or to outside organizations. 


The relevant costs for research and development usually 
include but are not limited to the elements listed below: 


1. Wages, salaries, and related costs; materials and 
supplies consumed (or purchased, if consumption figures are 
not available); costs of computer software used in R&D 
activities; utilities, such as telephone, telex, electricity, 
water, gas, and fuel; books and periodicals; travel costs and 
professional dues. 


2. Property taxes and other taxes (except income taxes) 
incurred on account of the R&D organization or the facilities 
which the R&D organization uses; insurance expense; 
maintenance and repair, including the maintenance of 
buildings and grounds; depreciation on buildings, 
equipment, and vehicles; and rentals, if any facilities are 
leased. 


3. Company overhead. Estimate a fair share of the cost of 
any functions which support activities. The basis and 
method of estimating overhead costs will depend upon 
company practice. Be sure that all companies include an 
allowance for overhead. Items normally covered in overhead 
include the following: Personnel; accounting; procurement 
and inventory, including purchasing, storage, 
transportation, control, and of materials and supplies, etc.; 
other services, including legal, public relations; and salaries 
and reiated costs of research executives not on the payroll of 
the R&D organization. 


Types of Costs to be Excluded from Research and 
Development Performed Within the Company — Exclude 
Capital expenditures, royalties paid, patent expense, income 
taxes, and interest; the portion of company-held R&D 
contracts which were subcontracted to R&D organizations 
outside the reporting company; and income from the sale of 
products manufactured in the R&D organization if these 
were sold to bonafied customers. Also exclude the cost of 
research and development performed for the company by 
noncompany R&D organizations of any kind. (All work that 
was done for your laboratories and other technical units by 
noncompany organizations which are not R&D 
organizations — for example, model construction by a non 
company model shop — is to be included as a purchase of 
equipment, material, or supplies for the company research 
organization rather than as subcontracted research and 
development.) Exclude fellowships, grants, gifts to promote 
research and development or the study of science and 
engineering. 


Methods of Estimating research and Development 
Expenditures by Type — (Basic, Applied, and 
Development) — If your company does not keep records that 
meet or can be allocated to these specific categories, 
estimate by: 


1. Isolating the projects that clearly fall in the development 
category. If your company fabricates products, such 
development activity will include the design, construction, 
and testing of prototypes and models. Some defense 
contracts typically call for several test models. If your 
company’s research and development frequently involves 
the development of a ‘‘process’’ as in chemicals and 
petroleum, such development activity would include 
operations beyond the bench scale, primarily the design and 
operations of pilot plants or semiworks. 


2. Isolating the organizational units which have R&D 
activities that can be readily classified, based on the 
function assigned to the unit. If R&D work is done in 
production units as well as in various laboratories, it is 
generally of a development type. 


3. Distributing the balance on the basis of a review of 
individual projects or on the basis of other summaries of the 
work. Please use the definitions for basis, applied, and 
development, as given below. 


Types of Research 


> item 4A — Basic Research — Include the cost of 
research projects which represent original investigation for 
the advancement of scientific knowledge and which do not 
have specific commercial objectives, (although they may 
be in the fields of present or potential interest to the 
reporting company.) 


> item 4B1 — Applied Research — Include the cost of 
research projects wich represent investigation directed to 
discovery of new scientific knowledge and which have 
specific commercial objectives with respect to either 
products or processes. 


Note that the chief difference between this definition of 
applied research and the definition of basic research is in 
terms of the objectives of the reporting company. 


> item 482 — Development — Inciude the cost of projects 
which represent technical activity concerned with 
nonroutine problems encountered in translating research 
findings or other general scientific knowledge into 
products or processes. Ex :iude routine technical services 
to customers or other items excluded from the definition of 
total research and development in Item 2 on page 2. 


Types of Activity Included in Development — Include 
the design and operation of pilot plants or semiworks 
plants as long as the principal purposes are to obtain 
experience and to compile engineering and other data to be 
used in such tasks as evaluating hypotheses, writing 
product formulas, establishing finished product 
specifications, designing special equipment and structures 
required by a process, and preparing operating instructions 
or manuals. Also include the engineering activity required 
to advance the design of a product or a process to the point 
where it meets specific functional and economic 
requirements and can be turned over to manufacturing 
units. Include the design, construction, and testing of 
preproduction prototypes and models and ‘‘engineering 
follow through”’ in the early production phase; the 
development of designs for special manufacturing 
equipment and tools; the preparation of reports, drawings, 
formulas, specifications, standard practice instructions or 
operating manuals, and other media used to transmit to 
operating units information obtained from the above 
activities. 
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Types of Activity Excluded from Development — 
Exclude activities such as toolmaking and tool tryout, 
production of detailed construction drawings and 
manufacturing biueprints, and preproduction planning. 


It is often difficult to decide when development ends and 
production begins. in general, if the primary objective is to 
make further improvements on the product or process, then 
the work comes within the definition of research and 
development. If, on the other hand, the product or process 
is substantially ‘‘set,’’ and the primary objective is to 
develop market, do preproduction planning, or get the 
production process going smoothly, then the work is no 
longer research and development. 


Source of Funds — Federal and Company 


> item 4, Column 2 — Federal — include the cost of work 
done on Federal R&D contracts or subcontracts, and the 
R&D portions of procurement contracts and subcontracts 
during the year. 


Do not include here, or elsewhere in the report, R&D 
contracts and the R&D portions of procurement contracts 
that you subcontracted to other R&D organizations. To do 
so would cause duplication in the statistical totals derived 
from these forms, which collect data on work actually 
performed by each company. 


> item 4, Column 3 — Company and Other — Include the 
cost of all company-sponsored research and development 
performed within the company as well as the research and 
development your company performed under contract from 
non-Federal sources. Exclude the research and 
development that was sponsored by your company but 
performed outside the company. 


> item 4E — Company and Other Funds, except Federal, 
Budgeted for the year 1987 — Report the expected or 
estimated cost of company-sponsored or other non- 
federally sponsored research and development that will be 
performed within the company within the 50 States and the 
District of Columbia. 


> Item 5 — Research and Development by Functional 
Category 


> Item 5A to SE — Energy Research and 
Development — inciude alli spending for research and 
development to increase energy resources or Capabilities, 
including the development of energy equipment. Energy 
research and development can include costs of R&D 
projects (both product and process) on exploration, 
extraction, transportation, processing, storage, generation 
(including conversion), distribution, conservation, etc., of 
present, new, or improved forms of energy. Record energy 
R&D spending according to type of energy in Item 5A 
through 5E. 


If R&D spending is for joint or multiple purposes, estimate 
and report rhe portion of cost incurred for the energy 
purpose. in the limited number of cases where the 
separation of joint (multiple) costs by type of energy cannot 
be estimated, include the total cost of the R&D project 
when the primary purpose of the project is energy research 
and development. If the project is not primarily for energy 
research and development then exclude all of the project 
cost. 


> Item 5C — “Conservation and Utilization” — includes 
R&D activities undertaken to reduce consumption either 
at the point of energy use or in the transmission, 
transportation, storage, and conversion of energy. 
Examples of such are research and development 
undertaken primarily to reduce fuel consumption in 
manufacturing, to improve the efficiency of transportation 
of energy products, or to produce an end product which is 
more efficient in energy consumption. 


> Item 5D — “All Other Energy’ — includes areas such as 
wind, waste, hydroelectric, etc. Also include in this 
category the development of energy equipment which 
— adequately be classified in Items 5A 
to ; 


> Item 5F — Pollution Abatement Research and 
Development — include R&D spending for the purpose of 
reducing or eliminating the emission of pollutants. 
‘*Pollution’’ refers to the emission of pollutants to the 
outside of a firm's (or household's) property or activities; 
“abatement’’ includes prevention, treatment, or 
recycling. Exclude spending to contribute to 
environmental aesthetics, to increase equipment 
durability in corrosive environments, to conserve energy 
(include as energy research and development in Item 5C) 
and natural resources, or to increase employee comfort, 
safety, and health. 


If the only purpose of the R&D spending is pollution 
abatement, include the total expenditures on the R&D 
project. (Examples are spending on projects to improve or 
design alternatives to electrostatic precipitators, wet 
scrubber systems, waste treatment systems, effluent 
monitoring devices, etc.) If pollution abatement is only 
one of several purposes, estimate and report only the 
portion of R&D costs incurred due to the pollution 
abatement purpose. (Examples of multipurpose projects 
are those designed to improve production processes or 
products while simultaneously reducing the emission of 
pollutants, or pollution abatement projects combined with 
other purposes such as energy Conservation or employee 
safety and health.) 


In the limited number of cases where the separation of 
joint costs is not feasible, include the total cost of the R&D 
project when the purpose is primarily (more than 50 
percent) for pollution abatement. 


If the project is not primarily for pollution abatement, then 
exclude all of the project cost. Also exclude project costs 
if expected pollution abatement benefits are incidental. 
(Incidental benefits are those obtained at no extra cost.) 


> Item 6 — Total Company Funds Spent for Research 
and Development Activities Performed by Foreign 
Subsidiaries Outside the United States — Report 
the amount of research and development financed by the 
U.S. parent or its foreign subsidiaries and performed by 
company R&D laboratories, branch plants, divisions, etc., 
or by other organizations, located outside the United 
States. This item excludes R&D activities performed by 
foreign subsidiaries which were financed by foreign 
governments or other outside organizations. 


NOTE — Foreign subsidiaries are those outside the 50 
States or the District of Columbia. 
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OTD TNot Get buted by State PLEASE CONTINUE OW NEXT PAGE 


some RD-1 (ttems 10 through 16) US OEPARTWENT OF COMMERCE | Reter 80 this 
— cue Tmc ane oem me acon | CENSUS FILE NUMBER 
DEVELOPMENT DURING 1985 Pertaining to this report 


hem 10 — RESEARCH AND DEVELOPMENT BY FUNCTIONAL CATEGORY 
Of the tots! reportes im tem 4C coturnms 2 enc 4 repom the following functions! Categores 


ENERGY RESEARCH AND DEVELOPMENT | nowsende of doliers 
include the prowect COST OF Portion of proyect Cost 1986 1985 1986 
mcurrec for the purpose of mcreesing energy "eSources Feders! Tots! Fecers! Tote Proyectec Projected 
OF Capebdenes imctude COS! Dy type of energy tundas tunae funds funds Feeders! funds total funds 
A. Tots! nucieer Cz 1) oe; bos . =— 
7. Feson ” rs | 2 
-_ 2 Fumor its 7 mt e° e°2 e'3 tie ‘ 
8. Tote! foest tues eis Te 77 te Te a bid 4 
1. On a BI - 2 S33 re eT) 
2.Ges 0 "Ty rt Lei oh er) ’ 
3. Shae T TT T e279 es ee a) 
4. Cos! = i i = #35 er ex em 
@. Synthenc fuels s T ri 1 on rer) pac 
B&B. Moning _ x | . vr a2 $33 saa a 
€ All othe: m4 | 4 ees eee re eee 
& Other tage: tuets - 7 _ - rs e a —, 
C Tote geotherne sole Conse weno” anc UTZETION —— 2 " Oo 
1. Geothermal _ w —* sas ——s ee seme 
2 Sote wend — wy 2 SS) OP) |[Zee 
———__}+——__s0a_—_+__snomgo——-4_ --- —— 
3. Conservation end Utehratior Cu eee ry) hi 
Ab other energy j —_— aaa—ehUlUPee OU lm ee = 
“as a) aE ae Te a 
€ Total of A throug? 0 - 
POLLUTION ABATEMENT RESEARCH AND Trovusende of dotiors = 
1986 19865 1986 
inchsde The prayect COs OF GOTO” of the proyect Cost T 7 
incurred tor the purpose of Gesegrwng pollution Feders! Teta Feces Tote ad Projected 
sbetemem oroducts OF produc! Cheractenstics or of funds tunde funds tunde Feeders! funds tote! funde 
Cemgreng » futon sbetement festures into processes > 
inctude CORT Dy form of poltumon to be sbetec e a * ’ 90) 04 
*. Aw a a. _ _ 
1. Automotive emssions T ] T g08 oor 
2 Fiectric power pian! emissions = - e08 e—o 
3. Al ochre sj , and — Is 
7 = 1 
. Water « I * sind 
. Sold waste _— - — tr $2: —— Fi 
1. Other in A he | ee “Th 
i tr 
4. Teta of F through | nd 


hem 11 — PRODUCT VERSUS PROCESS APPLIED RESEARCH AND DEVELOPMENT 


Adocate the lola BDOHEC "esearch and Developmen! dole figures ci Rem 683 cotumn 4 (0 product process o unciessifiette 
REO compeny records Go OT reves! exact Gate for fhvs tem please SUB! your Des! estimate for the allocator 


A. Product research and development 


©. Tetal (Sum of A through C) 


trem 12 — LONG VERSUS SHORT TERM RESEARCH AND 
DEVELOPMENT COSTS —@+3 wea! 
Allocate the tote! R&D Golier figures of fem 4C columns 2 and 4 = Feders! and ~ | ’ 


Tote! Desed on the actus! and estimated future We of each of your proyects wm Feders! Tote! 
the R&D cycle into the fotlowing three categores |! company records do not 
reves exact deta for thus Term please sum your Des! estimate for the allocation | 
A. Proyects whose tote! life m the RAD cycle «6 tess then or equal to 2 years 


8B. Provects whose tote! fe mt .@ RAD cycle 1s more then 2 years but 
less then or equel to 5 veers 


C. Proects whose tote! lvfe im the RAD cycle 1s more than 5 years 


include other industrial frrns colleges and universities nonprofit orgenizetions etc Exciude 
subcontracting of Feders! government and other contracts (See instruction menue!) 


hem 14 — TOTAL COMPANY FUNDS SPENT FOR RESEARCH AND DEVELOP > NT ACTIVITIES Troveande of doliers 
PERFORMED BY FORSIGH SUBSIDIARIES OR BY OTHER ORGAN, ZATIONS OUTSIDE 4 eee — 
73 


1966 


P tom 18 — STATUS OF THIS COMPANY ON DECEMBER 31, 1968 
A Wee the compen: lteted in the address iebe! owned o « ontrolied by encthe « ompeny or December 3) 1986) . Yes — Complete tem 158 No 


B New owne informenonr 
Name a - : : : _ “Bare acquvred 


oe’ 
rs 


eee one «a 
REMARKS "f more spece (8 required Continue on reverse 
oe: 


frees 16 — CERTIFICATION — Thus report is substantially eccurete and hes been prepared 9 accordance with instructions 
Rey Neme of person to contact regerding thws report — Print or type t 4 Oey, 


.— * “ie ." ." ie ie ." * 


l Telepnone Signature of euthonized office! 
Aree code Number Extension 


DUE DATE: 60 DAYS AFTER RECEIPT OF FORM OMB No 3145-0027 Approval Expwes July 31 1987 
rom RD-1 US DEPARTMENT OF COMMENCE 
NOTICE — Your report to the Census Bureau is ‘erp ~ ao 


au OF THE CENS. S 


confidential by iaw (title 13. US. Code). t may CENSUS COLLECTING ated CORMAN AGEN 608 
USE SURVEY OF INDUSTRIAL RESEARCH AND ““* “*70**: Science Founparion 
ONLY DEVELOPMENT DURING 1986 


SURVEY CODE in correspondence pertaining to this report refer 
to ts CENSUS FILE NUMBER (11 digits) 
4001 


INDUSTRY CODE 


Name of person who supped 1985 data 


STATE 


Data supplied in items 1A and 18 and in 
item 4C. columns 2 and 4. for 1986 onthis 9 —_— 
form, will satisfy the mandatory reporting ALU. SS 

requirement of Census Form MA-121 (title 
13. U.S. Code). Your cooperation on the 
other items is essential to make the results 


of this survey comprehensive. accurate. SIC CODE 
eseny PLEASE RETURN THIS COPY 
(Please correct any error in name and address, inciuding ZIP Code) 
GENERAL INSTRUCTIONS 
e Please complete this form and return within 60 days in the envelope er for 1985 are those reported by your company last year THE 1985 
provided Retain the file copy for your records. THIS REPORT SHOULD FIGURES SHOULD BE REVISED. IF NECESSARY. TO BE COMPARABLE 
COVER YOUR ENTIRE COMPANY, INCLUDING ALL SJBSIDIARIES. WITH 1986 DATA 
UNLESS OTHERWISE DESIGNATED AND EXPLAINED IN REMARKS 
@ Enter 0 zero) where appropriate rather than leaving a bienk space © Explain in ‘Remarks’ on the reverse side any substantial increases or 
Gecreases in 1986 figures over 1985 ie.g.. new government contracts 
@ Reasonably accurate estimates are acceptabie acquisitions, mergers, divestitures. etc.) 


PLEASE READ ENCLOSED INSTRUCTION MANUAL BEFORE COMPLETING THIS FORM 


tem 1 — DOMESTIC SALES, RECEIPTS, AND EMPLOYMENT FOR COMPANY : 1985 1986 
101 102 
A. Domestic net sales and receipts of this company (Thousends of dollars) 
B. Tota! domestic company employment in all activities during the pay period which includes we — 
the 12th of March 1985 end 1986 
them 2 — RESEARCH AND DEVELOPMENT EXPENDITURES 
Are research end dt velopment expenditures tor entire domestic company. inciuding subsidiaries. ~ Yes ") NO — Please explain in remarks 
reported on this form? or on transmittal letter 
» ftem 3 — NUMBER OF SCIENTISTS AND ENGINEERS INVOLVED IN RESEARCH AND DEVELOPMENT ACTIVITIES oonamv — 
Apportion on a full-time equivaient basis. (See instruction manuel) os¢ 
113 114 
TOTAL — 
item 4 — COS1S INCURRED FOR RESEARCH AND DEVELOPMENT Thousands of doliers 
PERFORMED WITHIN THE COMPANY BY MAJOR TYPE 19866 1986 _ 
AND SOURCE oF FUNDS TUTAL Compeny i TOTAL 
reseerch end Feders! end other § (Sum of 
inctude R&D deprecistion end overheed: exctude R&D capital expenditures development funds except Feders! columns 2 and 3) 
(See instruction menue!) (1) (2) (3) i (4) 
A. Basic research if “None.” please mark (X) > CJ 20! 202 203 204 
| 211 212 213 Betr 7 ] 
B. Applied research and | 1. Applied research 7 
Covengmen | 221 222 ~ 223 arty : 
2. Development 
i rT 232 233 ery 
| 3. TOTAL (Sum of lines | and 2) 
. 242 _ oryy macrre 
C. TOTALS (Sum of A and B3) — 
262 1283 254 a 
D. 1986 TOTALS oo ] 
263 a so - 
E. Compeny end other tunds, except Federe!, budgeted for the yser 1987 > 
ttem 5 — RESEARCH AND DEVELOPMENT BY FUNCTIONAL CATEGORY 
Of the total reported in item 4C, columns 2 and 4. report the following functional categories 
ENERGY RESEARCH AND DEVELOPMENT Thousands of dotiers a nen 
Inciude the proyect cost or portion of proyect cost 1986 1906 1967, 
imcurred for the purpose of increasing energy resources Federa! Total Federal Totel Projected Projected 
or capabilities include cost by type of energy funds funde funds | tunds Federal funds tote! tunds 
A. Tote! nucieer 80! 802 603 804 605 80€ 
B. Tote! fossil fuels 615 ere 817 e.©6©})T.SCS as Tar 1 
C. Tote! geothermal. solar conservetion and uthzation | 853 654 855 se °° °»,z—JF ~~ Tase 1 
D. All other energy eo” 1072 73 la ers Te76 
877 ‘eve 879 ——eo””t*t*~C“Cis=‘i‘CS™SsC Ty 
E. Total of A through D —~ 
POLLUTION ABATEMENT RESEARCH AND Thousends of dollars 
DEVELOPMENT 1986 1986 > 1987 
T — - b—- -—— - -_— -— -_——+ 
inctude the proyect cost or portion of the proyect cost 
incurred for the purpose of desigrwng pollution Federal Tote! Federal Tote! Proyected Projected 
abstement products or product cheractenstics or of funds funds tunds funds Federal funds total tunds 
designing pollution ebstement feetures into processes 
929 Te30 931 er see oe 
Tota > 
trem 6 — TOTAL COMPANY FUNDS SPENT FOR RESEARCH AND DEVELOPMENT ACTIVITIES ——- ae 
PERFORMED BY FOREIGN SUBSIDIARIES OR BY OTHER ORGANIZATIONS OUTSIDE 19665 1966 
THE UNITED STATES 7 


CONTINUE OW REVERSE SIDE 


Page 2 


> thom 7 — STATUS OF THIS COMPANY ON DECEMBER 31, 1966 


A. Wes the footed in the eddrese tabei owned or cortrotted by aiothe: 
company on 31, 19067 


(2 Yes — Complete item 78 
C3 Ne — Skip to tem 8 


8. New owner information 


\Name 


| Date acquired 
‘98s = 
| Address (Number and street) 
\987 _ 
[Coty TZiP Code 
\988 ® | 990 
REMARKS 


trem 8 — CERTIFICATION — Thus report is substentiaity eccurste end hes been prepered in eccordence with instructions 


Key | Neme of person to contect regerding this report — Print or type 


Aree code! Number TExtension 
SSS Seeeeereeere 
FORM AD 4)! a8 


Ieee e eee eee eee ee SSS SSS SS SESS SS ESSE SSS 
of authorized official 


34 


E DATE: 60 DAYS AFTER RECEIPT OF FORM O 


.M.B. No. 3145-0027: Approval Expires July 31, 1987 


baw RD-1A NOTICE — Your report to the Census Bureau is confidential by law (title 13, U.S. Code). It may be 
-9-86) seen only by sworn Census employees and may be used only for statistical purposes. The law also 


RVEY OF INDUSTRIAL RESEARCH 
AND DEVELOPMENT DURING 1986 


Bureau of the Census 
1201 East Tenth Street 
Jettersonvilie, IN 47132 


GENERAL INSTRUCTIONS 


pase complete and return this form in the 
velope provided within 60 days. Retain the 
2 copy for your records. This report should 
over your entire company, including all 
bsidiaries and affiliates, uniess otherwise 
2signated. 


ETURN 


nter ‘‘None’’ where appropriate rather than 
aving a blank space. 


easonably accurate estimates are 
cceptable. 


EASE READ INSTRUCTIONS AND 
EFINITIONS ON REVERSE SIDE BEFORE 
OMPLETING THIS FORM. 


PLEASE RETURN THIS COPY 


CENSUS USE En 2 | 3 | 4 5 | 

ONLY 

Data supplied in item 2 and in item 4A, columns 2 and 4, for 1986 on this form will satisfy 
the mandatory reporting requirement of Census Form MA-121 (title 13, U.S. Code). 


U.S. DEPARTMENT OF COMMERCE provides that copies retained in your files are immune from legal process. 
BUREAU OF THE CENSUS 
COLLECTING AND COMPILING AGENT FOR item 1 — NAME AND ADDRESS OF COMPANY — Please Group | Survey 
THE NATIONAL SCIENCE FOUNDATION correct any error in name and address , including ZIP Code 4 | +001 


item 2 — SALES AND EMPLOYMENT FOR COMPANY 1986 
Thousends of dollars 
102 
A. Domestic net sales of all products (or receipts for service) 
Number 
B. Total domestic company employment in all activities during 104 
the pay period which includes the 12th of March 1986 
item 3 — NUMBER OF RESEARCH AND DEVELOPMENT SCIENTISTS January 1987 
AND ENGINEERS (See instructions on reverse side) 114 
item 4 — ee Ay OR RECEIPTS FOR Thousands of dollars 
RESEARCH AND C d TOTAL 
DEVELOPMENT PERFORMED | Federal other funds, (Sum of 
WITHIN THE COMPANY = except Federal columns 2 and 3) 
(2) (3) (4) 
242 243 244 
A. 1986 TOTALS 
263 
B. Company and other funds, except 
Federal, bugeted for the year 1987 
item 5 — TOTAL COMPANY FUNDS SPENT FOR RESEARCH AND 1986 


DEVELOPMENT ACTIVITIES PERFORMED OUTSIDE 
THE COMPANY BUT WITHIN THE UNITED STATES 


971 


item 6 — STATUS OF THIS COMPANY ON DECEMBER 31, 1986 


A. Was the company listed in item 1 owned or controlled 
by another company on December 31, 1986? 


L}] Yes — Complete (} No 
item 6B 


B. New owner information 


Name 
985 


Date acquired 
986 


Address (Number and street) 
987 


City State 
988 989 


| ZIP code 
990 


Please continue on reverse- 


v 


INSTRUCTIONS AND DEFINITIONS FOR SURVEY OF INDUSTRIAL 
RESEARCH AND DEVELOPMENT DURING 1986 


General Instructions — Figures reported on sales and 
employment (items 2A and B) should cover your entire 
company, including all subsidiaries and affiliates, 
unless otherwise designated. The sales figures should 
exclude excise taxes and other discounts and 
allowances such as freight charges. The cost figure 
reported should cover the calendar years if at all 
possible. Please report your employment data (items 
2B and 3) for the period prescribed on this report form. 


Geographic Area Covered — The data are intended 
to relate to business firms in the fields of 
manufacturing, minerals, and other economic areas 
which operate one or more establishments in one or 
more of the 50 States or the District of Columbia. 


Scientists and Engineers — Scientists and engineers 
for this survey are defined as all persons engaged in 
scientific or engineering work at a level which requires 
a knowledge of physical or life sciences or engineering 
or mathematics equivalent at least to that acquired 
through completion of a 4-year college course with a 
major in these fields, regardiess of whether they held a 
college degree in the field. 


Report the number assigned to research and 
development. If the scientists and engineers work on 
research and development and other activities, the 
figure reported should be based on the proportion of 
the total time that is devoted to research and 
development. 


Research and Development — Research- 
development includes basic and applied research in the 
sciences (including medicine) and in engineering, and 
design and development of prototype products and 
processes. It does not include quality control, routine 
product testing, market research, sales promotion, 
sales service, research in the social sciences or 
psychology, or other nontechnological activities or 
technical service. 


Cost of Research and Development Work 
Performed Within the Company — All costs incurred 
within the company for wages and salaries, direct 
material costs, services and supporting costs, and an 
appropriate share of company overhead to conduct 
research and development activities. If you did 
research and development for others, include the total 
amount charged for such work. 


Under Federal funds, include research and 
development in procurement as well as research and 
development contracts and research and development 
subcontracts. Exclude research and development 
subcontracted to others. 


lf the company has a separate research-development 
organization, please exclude the estimated cost of any 
nonresearch-development activities conducted by that 
unit; include the approximate cost of research- 
development activities of company laboratories of 
technical groups not part of the research organization. 


Company Funds Spent in Research and 
Development Done Outside Your Company — 
Include in this item payments, in the form of contracts, 
grants, fellowships, etc., made to commercial 
laboratories and consultants, educational institutions, 
hospitals, and research institutions for research and 
development activities. Please do not include 
subcontracting of Federal Government contracts or 
contracts received from other companies. (To do so 
would cause duplication in the total figure for the 
survey.) 


If you have questions regarding reporting problems on 
this form, please write to the Bureau of the Census, 
industry Division, Washington, D.C. 20233 or calli Area 
Code (301) 763—5598. 


Remarks 


991 


item 7 — CERTIFICATION — This report is substantially accurate and has been prepared in accordance with instructions. 


Name of person to contact regarding this report 


992 


Telephone (Area Code, number, extension) 
993 


Address (Number and street, city, State, ZIP Code) 


Name of company 


Address (Number and street, city, State, ZIP Code) 


Signature of authorized official Title 


Date 


FORM P” 1A (7-9-86) 


96 


E DATE: 15 DAYS AFTER RECEIPT OF FORM O.M.B. No. 3145-0027: Approval Expires July 31, 1987 


Form MA-121 NOTICE — Response to this inquiry is required by lew (title 13, U.S. Code, sections 131. 182. 
(7-9-86) 224, and 225). By section 9 of the same law, your report to the Census Bureau is confidential. it may 
be seen only by sworn Census employees and may be used only for statistical purposes. The law also 
U.S. DEPARTMENT OF COMMERCE provides that copies retained in your files are immune from legal process. 
RES NS Ce (Please Correct any error in name and address including ZIP Code) Group Survey 
4 | 9901 
COMPANY SUMMARY OF 
RESEARCH AND 
DEVELOPMENT 
1986 
Bureau of the Census 
ATTN: industry Division 
i | Washington, D.C. 20233 
Please complete and return this form in 
the return envelope not later than 15 
days after you receive it. Companies 
with no research and development 
expenditures should so state in the 
**Remarks”’ section, fill in items 1a and 
1b, sign, and return the form. PLEASE RETURN THIS COPY 
PLEASE READ INSTRUCTIONS ON REVERSE SIDE BEFORE COMPLETING YOUR REPORT 
Item 1 — SALES AND EMPLOYMENT FOR COMPANY (Thousands of doers) 
102 
a. Domestic net sales and receipts of this company and its subsidiaries during 1986 
Number of employees 
b. Number of employees in this company in all activities in the 50 States and the ws 
District of Columbia during the pay period which includes the 12th of March 1986 
1986 
(Thousands of dollars) 
Company TOTAL 
Federal funds | and other funds, (Sum of 
except Federal | columns 2 and 3) 
(2) (3) (4) 
item 2 — COST OR RECEIPTS FOR RESEARCH AND we aes —_ 
DEVELOPMENT PERFORMED WITHIN THE 
COMPANY DURING 1986 
Remarks 
991 
item 3 — STATUS OF THIS COMPANY ON DECEMBER 31, 1986 
a. Was the company listed in item 1 owned or controlled |) Yes — Complete L) No 
by another company on December 31, 1986? item 3B 
b. New owner information 
Name Date acquired 
985 986 
| Address (Number and street) 
987 
ity State ZiP Code 
968 989 990 


Please continue on reverse ———-> 


> GENERAL INSTRUCTIONS 


A report should be filed by each company receiving a 
copy of this form. If your company does not conduct 
research and development, so state in remarks, fill in 
items 1a and 1b, sign, and return the form. If you have 
questions regarding reporting problems on this form, 
please write to the Bureau of the Census, Industry 
Division, Washington, D.C. 20233. 


Report for your entire company — Research and 
development activities for your entire domestic 
company should be reported. 


Period covered by report — The cost figure reported 
should cover the calendar year if at all possible. 
However, fiscal year data are acceptable, provided 
your fiscal year ends between September and March. 


> DEFINITION OF RESEARCH AND DEVELOPMENT 


Research-development includes basic and applied 
research in the sciences (including medicine) and in 
engineering, and design and development of 
prototypes, products, and processes. It does not 
include quality control, routine product testing, market 
research, sales promotion, sales service, research in 
the social sciences or psychology, or other 
nontechnological activities or technical services. 


> SPECIFIC INSTRUCTIONS BY ITEM 


item 1 — Sales and Employment for Company. 

In item 1a, report the net billings of this company and 
its subsidiaries to customers outside the company. 
(Exclude domestic intra-company transfers and sales 
by foreign subsidiaries. Include the transfers to such 
foreign subsidiaries, however.) In item 1b, report the 
number of persons employed by the company in ali 
activities in the 50 States and the District of Columbia 
during the pay period which includes the 12th 

of March 1986. 


This figure would be the same as thet shown by the 
company in item 1 of Treasury Form 941, if the 
company filed one form 941 for the entire company. 


item 2 — Show all costs incurred within the company 
for wages and salaries, direct material costs, services 
and supporting costs, and an appropriate share of 
company overhead to conduct research and 
development activities. 


Under Federal funds, include research and 
development in procurement as weil as research and 
development contracts and research and development 
subcontracts. Exclude research and development 
subcontracted to others. 


Remarks (Continued) 


991 


Name of person to contact regarding this report Address (Number and street, city, State, ZIP Code) | Telephone (Ares code, number, extension) 
992 993 


CERTIFICATION — This report is substantially accurate and has been prepared in accordance with instructions 
Name of company Address (Number end street, city, State, ZIP Code) 


Signature of authorized official Title Date 


FORM MA.121 (7-98-86) 


93 


